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PREFACE 


Our experience of teaching Indian post graduate students during 
the fast seven years is that there ia hardly any hubject about which 
they are so ignorant as that of dysentery It is dear that the tremen 
dons advances in ont knowledge of the subject which have resulted 
from the work of the War and post War tears have not as vet been 
generally incorporated in the teaching of medicine m India and the 
old and erroneous belief that most of the d\ eentm of India vs of amoebic 
origin is still generally held 

In order to try and present to the medical profession m this countn 
a general resume of the present da\ knowledge of the subject accoidmgh 
we published a small paper covered brochure on it in 1924 The edi 
turn of this wns exhausted earl} in 1927 In October 1927 the junior 
author was asked to deliver the Burdtim Lectures carl} in 1928 at the 
Roiialdshay Medical School Burdwan Bengal and cho«e the dy&en 
tcries of India as his subject The preparation of these lectures 
afforded us a most welcome opportunity to entirely re write our pre 
viou8 publication and to expand it into the present volume \\c trust 
that m the present volume we have succeeded m presenting to the 
medic d practitioner m India a comprehensive jet brief account of the 
subject tn all its phases 

I ranklv this book is « compilation and chiefly taken from other 
sources We have borrowed ten largelv and extensively and desire 
to make the fullest acknowledgment of having done so Amongst other 
sources we have borrowed from Mattson Bahr and Mnmaa Pent a 
article on bacillar \ dvsenterv in By am and Archibald s Practice of Medi 
aw in the Tropics from Dobell and Low s articles on amcebiasis and on 
ba! intidiosis in the same v olurae from Matron Bahr s ver> fine article 
oa sprue ia \ ol III of the same work from Dobell s Amtebte hung vt 
Man from Metchee and Jcpps Dysentery in the federated Malay 
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States from Andrewes, account of bacillar} dvsenten, and that of 
animbic dv senterj bv Dobell and Har\e} id Hxslory of the Great II ar, 
Medical Services, Pathology from Manson Bahrs article on dv senter} 
in History of the Great War, Medical Services Diseases of the liar To 
these and to other authors from whom w e have borrowed w e o\\ e an 
apolog) \\c trust that they will realize that our motive has been the 
desire to quote from authoritative and unimpeachable sources, for there 
has been far too much erroneous teaching on the subject m the past 
in India 

If we ha\e committed piracv franhl} in the text, we have done even 
worse with regard to the illustrations It ma} surprise our readers 
that working as we are m Calcutta, we have been unable to provide 
original illustrations to this book But the patients admitted to the 
Carmichael Hospital fo Tropical Diseases attached to the Calcutta 
School of Tiopical Medicine aie for the most part middle class Bengalis 
deaths from dj center} are verj rare indeed among them and post 
moitem examinations impossible to secure owing to the refusal of 
relatives 

Accordingl} w e again had resort to the best sources of which w e 1 new 
We owe a debt of gratitude to the firm of Johann Ambiosius Barth 
of Leipzig foi their verj generous permission to reproduce the figures 
in Plates I and II which are taken from the splendid lllas Tropischer 
Darml rani heiten b> Di Gustav Baermann and Dr Otto Echezsdoiff 
published bv them in 1913 In reproducing these plates we have had 
to reduce the originals veiy considerabl} Above all we are indebted 
to Dr W llliam Fletcher M t> (Cainb ) formeih of the Institute for 
Medical Research Kuala Lumpur and now Secret ar> to the Colonial 
Medical Research Committee for his immeasurable kindness in permit 
ting us to reproduce illustrations from tin splendid plates bj himself 
and Miss lepps m Dysentery in the Federated Malay States, published m 
1924 also to Dr A Niave Kmgsburj , Director of the Kuala Lumpur 
Institute for his permission as Director of that Institute to borrow 
from its publications Also to Messrs John Bale Sons and Damelsson 
for the loan of blocks Further our most grateful thanks in the same 
matter are also due to Air Clifford Dobell fps Protistologist to 
the Medical Research Council National Institute for Medical Research 
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Hainp tead London and to Messrs Bailheie Tindall C Co\ Our 
thanks are also due to Mr E H AV Flemming Assistant Radiologist 
Carmichael Hospital for Tropical Disea««s Calcutta for six of the 
skiagrams herein reproduced 

In studj ing the literature on the dysenteries of India it is sur 
prising to note that almost all the work done on this subject has been 
that of individual and isolated workers notably Timothy Lewas and 
D D Cunningham in the \en eailj days more recently Sir Leonard 
Rogers fps and Lieut Col I Cunningham mis Although 
diventer\ is the third most important cause of mortality in India jet 
the disease has neaei been the subject of an} organised research commis 
sion It is probabl} this fut which is chiefl} responsible for the 
backward stite of knowledge of the subject by the medical profession 
in India If the public ttion of the present volume does anything to 
help our brother medical men in India we shall be only too gratified 

Calcctt* School or Tropical Medicine & Hygiene 
1*« Slanh 19 $ 


H W A 
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CHAPTER I 

Dysentery in India Morbidity and Mortality Seasonal Incidence 
The term dysentery Causation Relative Frequencies 

Perhaps in no field of therapeutics in India to day is treatment more random 
and less satisfactorj than in the treatment of dysentery — a problem which con 
stantly faces the medical practitioner in India and whose solution cannot as yet 
be said to be entirely satisfactory iet the jears of the Great War and the 
post war years have seen so many additions to our knowledge of the subject 
that it is time that these lessons were incorporated in the general body of medical 
practice in India That such knowledge has not yet been properly appreciated 
m India is shown by the almost universal and entirely erroneous use of emetine 
in cases of bacillary dysentery in India — a line of treatment which may inflict 
itreparable damage upon the patients cardiac mechanism but which cannot 
alleviate Jus symptoms 


1 he Morbidity and Mortality due to Dysentery t/i Imlta 
The amount of morbidity and mortality due to djscntery in India is a 
fact winch we do not think that the medical profession m this country has 
as yet fully realised In order to arrive at some approximation to the true 
state of affairs we have analysed the figures given m the last six available 
4nnual Reports of th Public Health Commissioner with the Covernment of 
India 

Table I shows the admissions and deaths per mille for the sit years 1919- 
19'U from dysentery colitis and diarrhoea m («) the British Army in India (6) 
the Indian Army (c) the jail population in India (including the indamans) 
and [d) the general civilian population (d ath rate only) It will bp seen 
at once from this table how important arc these diseases as a cause of 
morbidity the admission rate is 40 6 per mille for the British Army nses to 
46 5 per mille for the Indian Army and in jails accounts for the very high 
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Table I 


Combined dysentery colitis and diarrheal Admissions and deaths per mile 


British Army Indian Army Jails CmUAN 

I I PoPLtATION 



admission rate of 83 3 per mi lie Mortality is relatively less important the 
figures being 0 25 per mille for the British Array 0 28 per nulle for the Indian 
Army but reaching the high figure of 2 79 per mille for the jail population 
In the civilian population the figure is at a fairly constant level of about 1 per 
nulle 

Table II shows the relative importance of dysentery as a cause of death when 
compared with other diseases in India If we take the figures for the different 
groups respectiv ely the mortality from malaria per mille in the British Army work 
out at 0 48 that from respiratory diseases at 0 89 that from dysentery and diar 
rhoea at 0 }G that from cholera at 0 10 whilst the figure for plague— 0 01 — is 
insignificant In other words in the British Army in India dysentery is the third 
most important cause of deaths and of greater importance than cholera In the 
Indian Army the figures are closely parallel with the exception of deaths from 
respintorj diseases— chiefly pneumonia which is of very great importance in this 
community The death rates are from respiratory diseases 4 02 per mille from 
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malaria 0 65 from dy entery and diarrhoea 0 17 from cholera 0 15 and from 
plague 0 10 


Table II 

Relatiie Mortality per mills from different diseases 



European 

Indi n 
Amy 

J ill 

C vi 1 

Population 

RlUlRKS 

1 Halana 






1919 

0 74 

0 64 

100 

93 

Fever* (excluding 

19 0 

04* 

0 46 

in 

0 OS 


19*1 

0 75 

060 


19 7 


19 

0 43 

0 6S 


15 23 


19 3 

027 

0 69 


13 35 


19 4 

0 4 

044 


• 16 69 


Average* 

0 43 

055 


13 44 


11 Kt p lory d «( n 

dud J pulmon ry t j 
t Join pntumo a and 
othtr) 






1919 

140 

6*7 

or 

I 47 


19 0 

0 90 

511 

0 

140 


19 1 

1 13 

4 01 

7 1 

1 33 


19— 

0 77 

3 37 

6 3 

l 0 


19*3 

0 43 

0 

033 

l 3 


19 4 

0 68 

30 

6 73 

133 


Average* 

0 89 

40 

699 

134 
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Table II — Coicld 



In the jail population despite every possible sanitary measure careful super 
\ ision and skilled medical attendance dysentery becomes a problem of paramount 
importance being the second most important cause of death among this population 
The fi'mrcs are for respiratory diseases C 99 for dysentery and diarrhcea 3 43 
for malana 1 01 for cholera 0 41 and for plague 0 03 The verv high figure for 
dysentery and diarrhcea in this community is probably due to conditions of crowding 
and to dysentery carriers among the jail cooks It not infrequently happens that 
a given prisoner appears to bo weaklv when he is actually a chronic dysentery 
carrier lie is taken off all heavy labour and put into the cooks gang for 
light work and this may kad to an outbreak of epidemic dysentery in the jail 
concerned 

In the general civilian population dysentery for all India is no irly as important 
a cause of death as chokra The figures are for fev i_rs —it being impossible on 
the records to scparati the mortality from malaria from thatdu to other fevers — 
18 41 per mille from respiratory diseases 1 34— a figure which is probably well 
blow the actual from cholera 1 II from dysentery an I diarrhcea 0 9’ and from 
plague 0 63 

In Table II the combined figures for dysentery an 1 liarrlicea are given since 
in the returns for the civihan population it is nnpn* i bio to sort out the returns 
for durrheea from those for dysentery In tire British Army in India the 
Indian Army and the jail population who are all un ler skilled medical super 
■vision however the returns are given separateh and the figures are fnrly reliable 
with regard to the different incidence for the two complaints These returns are 
analysed in Table III 
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A study oE Table III shows that m the British and Indian armies admissions 
for dnrrhcea are Toughlj about double those for dysentery 19 8 per mille as against 
11 7 for the British Army 16 2 per mille as against 8 8 for the Indian Army In 
jails however dysentery becomes a much more important cause of sickness than 
diarrhoea the admission figures being 54 u per mille for dysentery as against 
37 1 for diarrhoea On the other hand— except m the jails — the mortality from 
diarrhoea as might have been expected is a very small one There was no 
death from diarrhoea m the Bnti h Army during the years 1919— 19"* t whilst in 
the Indian Army the death rate from diarrhoea during these years averaged 
only 001 per mille — a quite insignificant figure In jails however the death 
rates are very high that for dysentery 2 85 per mille and that for diarrhoea 
0 59 — an unexpectedly high figure It will be soon at once from v general study of 
Table III that diarrhcoa whilst a aery general cause of sickness is unimportant 
as a cause of mortality on the other hand dysentery whilst less prevalent 
than diarrhoea is responsible for almost the whole of the mortality due to both 
causes Further many cases of severe diarrhoea arc in reality due to dysenteric 
infections — infections with the bacillus of Flexner or with 1 ntamaba histolytica 
chiefly 

From a general study of Tables I II ami III the conclusion is inev itable that 
dysentery is a most lmjmrtant cau e ol both morbidity and mortality in India 
In order of importince in the mort ihty rate of India malanv chart v comes first 
and foremist res} inter? diseases including pneumonia and pu monary tubercu 
losis second whi) t cholera ami dvsentcrv are almost equally placed for the third 
and fourth pi ices ami both arc much mrre important for all India than p'ague 

Even tins conclusion however does not represent the true state of affairs 
for dysentery is often a terminal fatal infection in persons suffering from 
chronic rn.al.aml cachexia kali azar pulmonary tuberculosis or other devitalising 
diseases and such deaths are returned as due to the primary di ease whereas 
the real factor which kills is the secon lary dysenterv From Table II we obtain 
a general dysentery death rate for the civilian population of 0 93 per nulle On 
a general population of 320 millions this would represent approximate!) 297 600 
deaths a year from dysenterv m India It is probably not sn exaggeration to 
state that dysentery kills from 300 000 to 350 000 persons a jear in India 
\et the disease has never been the subjict of any organised Commission of 
enquiry m India and since the days of Timothy Lewis ami D D Cunningham in 
Calcutta in 18(0 71 the ri search work earned out on the dysenteries of India has 
always been that of isolated and individual workers There has lon„ existed a 
Urge anti plague organisation in India whilst at present an adequate organisation 
against malaria in India is being gradually built up The question of cholera has 
been taken in hand jet respiratory diseises and dysenterj arc Indian problems 
oE at least as great importance to India as cholera and plague And the neglect 
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of the subject of dysentery in India is responsible for the want of knowledge with 
regard to the disease among the general medical profession in this country 

Dysentery and the Social Strata 

If dysentery is a very important factor in the general mortality in India it 
is of even greater importance in the general morbidity rate And here there becomes 
clear a very close relationship between the mortality due to dysentery and the social 
status of the patients concerned 

Since the opening of the Carmichael Hospital for Tropical Diseases in Calcutta 
in 1921 the European. pn\ate cabins in that institution have been filled by a 
long senes of well to do European patients suffering from chronic and relapsing 
dysentery — usually due to an infection with the bacillus of Flexner more rarely to 
chronic amoebic infection Chronic and relapsing djsentery we believe to be a 
matter of very senous concern to the large European business firms in Calcutta 
Very few deaths occur among tbe European community of Calcutta from djsentery 
but tbe disease causes a tremendous amount of sickness in that community it 
is responsible for much invalidism and for repeated and often prolonged absences 
from duty Our experience of the last six years leads us to believe that chronic 
dysenteric infection is a v ery important cause of sickness among the general European 
community in India 

The figures in Table III afford a means of measuring, the relative case mortal 
lty from dysentery in different communities Thus for the British Army in India 
where conditions of housing diet and sanitation arc all good the admission rate 
is 11 7 per mille from dysentery and the death rate 0 16 giving a case mortal 
lty rate of 1 4 per cent In the Indian Army where conditions are good but 
perhaps not quite so good as in the British Vrmy the figures are admission rate 
8 8 per mille mortality rate 0 10 case mortality 1 & per cent In jails where 
in general sanitary and dieting conditions are good but where the population is 
drawn from a low social class and where crowding is prevalent the figures are 
admission rate 54 3 per mille mortality rate 2 85 case mortality 5 3 per cent 
It is clear that m jails dysentery is much more prevalent is much more fatal and 
is a far greater cause of mortabty than it is among the British and Indian armies 
in India Conditions for the general civilian population arc probably intermediate 
between those for the Army and the jail population respectively 

A very instructive study of the relationship of poverty and similar factors 
to the mortality from dysentery is that given bj Fletcher and Jepps (1924) from tbe 
Kuala Lumpur Institute for Medical Research Malaya is a country of imroi 
grants and whilst the indigenous Malay is comparativ ely free from dysente J 
the immigrant Tamil and Chinese labourers suffer from it very severely Poverty 
is the chief factor in the prev alence of fatal dysenterv in tbe Malay S ates and one of 
the principal causes of poverty is malaria lumbers of the Tamils who died of 
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dysentery at the District Hospital had left the rubber estates where they had been 
employed because of malaria Sub equently the} hail wanderu! about the country 
living on what they could get from he r guig until they developed djsentery as a 
result of w int and exposure and eith r found their w ay to a gov eminent hospital or 
were sent to the home for decrepit Indians 1 y the Controller of 1 3bour hen 

dysentery is added to pnvation or disease recovery is a still more diffiiult matter 
and if a man b large intestine his been damaged to such an extent that there is little 
or no mucous membrane remaining coniphtc recovery is impossible Fven when 
sufficient food can he obtained the whole digestive apparatus is in such a weakened 
Btate that a return to normal diet means disaster anil it is not uncommon for a 
heart} meal to bring on a fatal relapse The average weight of healthy Tamil 
labourers was just under lid lb whilst the average weight of 105 adult Tamils who 
died from bacillar} d}sent ry was only 76 lb or 69 pcrctnt of their normal 
weight 

The same authors record that dunn e three consecutive }ears there were only 
« deaths from d}sent r) amongst a population of some 5 000 Europeans living 
in the Malay States \mong the g nerd population for the same period there 
was an avenge of 10 deaths from d}s>entery At the General Hospital m Kuala 
Lumpur a small fee is char„ d for admission to the third class wards and here the 
mortality amongst 1 678 dys nt r} piti nts admitted during five vears was 17 
per cent on the other hand m the District Hospital in the amc town where the 
patients are in poorer circumstances anil pav nothin,, the case mortalit} from 
dysentery during the same >eur was no less than 36 rer cent 

The SttMo/ml Incxdenc of Dysentery 

tVith iLgard to the geographical incidence of dvsrntcrv in India but little 
needs to be saul The disease is prevalent all over the peninsula in ever} city 
town village and hamlet Possibly its incidence in hill stations is less than in the 
plains hut the verv common hill diarrhcea which is so prevalent m hill stations — 
in out experience— is due to infection with the bacillus of Flexner The junior 
author has seen cases of acute Shigv bacillus infection in Shillong but thi\ were 
all of very acute type and acvompinivd by the passage of an enormous number 
of stools containing blood und mucus 

It is a well 1 nown fict that the ma lence of d} senter) in India is much greater 
during th rani} s ason than at any other time of the }ear This i well brought 
out in Table I\ and iig \ Ihe *_ how the admi-M ns loi dy inter} (onl} and 
exclusive of diarrhrcv) for the British Vrmy in Indis the Indian \rm} nnl th jail 
population month by month for the six }ears 1919-3 J the figure which are 
combine* l together being taken from the -Jimuui iiepcrfs of the Public Health 
Commissioner mth the Goi eminent of India (The figures for the general civilian 
Population of course art, not available) 
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Table IV 

Dysentery Admissions by Months Army and Jails 1919-1924 
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Table IV — Conti 
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Table IV 

Dysentery Admissions by Months Army and Jails 1919-1924 
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Table IV • — Conid 
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Table TV —Concld 
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Month 

British Army 

Indian Army 

Jails 

Totals 

January 

4 

64 

3S4 

47° 

February 

34 

46 

330 

410 

March 

31 

32 

401 

464 

April 

40 

66 

413 

623 

May 

43 

US 

41- 

606 

Juno 

63 

71 

653 

78 

July 

$1 

60 

638 

7<9 

August 

167 

156 

1 17 

1 100 

September 

1 6 

14S 

709 

983 

October 

86 

106 

611 

803 

Jiovember 

85 

104 

494 

684 

December 

47 

9 

411 

537 
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Month 

British 4rmy 

Ind an Army 

Jails 

Totals 

January 

41 

6 

395 

498 

February 

0 

- 

66 

311 

March 

52 

6 

- 8 

38, 

April 

3a 

76 

3 

483 

May 

6 

49 

413 

514 

Tune 

47 

46 

410 

533 

July 

59 

99 

6 0 

7 8 

August 

86 

116 

509 

801 

September 

93 

98 

630 

721 

October 

71 

86 

t>07 

664 

November 

7 

86 

456 

619 

December 

36 

86 

350 | 

47- 
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Fig 1 shows in each graph without exception a very steep rise m incidence 
during the mousoon period — July to October — with a peak which is in July in 1919 
and m Vugust in 1920 1921 1922 1923 and 1924 A cunou feature of these 
graphs is the apparent tendency for the total incidence to be greater in alternate 
years but the very high incidence of dysentery in 1919 may perhaps be associated 
with the return of dysentery camera from the war areas after the termination 
of the Great W ir 

We believe that four chief factors are concerned in these graphs viz (a) a 
more or less constant level of new infections with Enlamccba histolytica all the year 
round It is possible that amoebic infections ma) be more prevalent during the 
hot weather when the infective cysts may be blown about and disseminated by 
dust but taking our general laboratory findin e s in Calcutta we are accu tomed 
to find amoebic infections at all seasons of the year (b) A more or less constant level 
of fresh infections with the bacillus of Flexner dunn 0 the period Nos ember to June 
during which period we have isolated this bacillus in ca os observed in all these 
months (c) A sudden and marked increase in the number of fre h Flexner bacillus 
infections during the period of the monsoon which is the chief — if not the only — 
factor causing the stiep rise of the curve m Julv to October These infections are 
pTeiumably water borne and the nsv is bhown alike in the figures for the Bntish 
\rray the Indian Army and the jail population (d) In some of the graphs 
especially in that for 1922 a smaller poak is shown during the cold weather m 
January This rise is confined to the jail figures anil is not shown in the figures for 
the British and Indian armies It is prab iblj due to small epidemics due to the 
bacillus of Sluga in the jail population during the cold weather 

That there is a close association between rainfall and the incidence of dysentery 
is a fact which has long been known Thus Sir Leonard Rogers (1921) on investi 
gating the statistics for jails m India concludes as follows The minimum dystn 
tery season occurs in the late cold weather months of January and February m 
relationship to the minimum temperature of the vnr and is commonly follow ed lij 
a slight increase in the early hot weather month of March with the rise of the mean 
monthly temperature to between 72 Hid 78 F succeeded by a slight fall during 
the very hot months of May and June during which the mean temperature reaches 
to from 91 to 96 F The mam increase m the pm ilencc of dysentery always 
closely f Alow* the onset of the heavy monsoon rams late m Juni and thus usually 
begins in July when the mean terapcraturi has again fallen to about 80 to 82 F 
anl reaches its maximum in \ugust and Septcmlier This marked monsoon rise is 
only absent in the extreme North West Fronttir of India owing to the rain bear 
ing currents not penetrating as far as this area Lastly the cun e steadily declines 
with the ces ation of the rains late in October and the fall of the temperature to 
its minimum Further in yiars of cxc ssive rainfall the dysentery curve is also 
unusually high and vice versa The above data relate to all forms of dysentery 
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combined no extensive separate figures being at present available regarding the 
incidence of the different types 



Chart lb wing r* (ill in In hca I goon it admi i ns and d aths from dvstnt ry and d rrhcos 
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A very striking eximpl<- of the association of rainfall with dysentery and 
diarrhma is shown m Fig 2 for which we are indebted to Lt Col J Morison ma 
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(8) Mass infestation with ^4 scans Ittmbncmdes may perhaps be accompanied 
by diarrhoea and a muco sanguineous discharge especially in children Again 
the characteristic ova will at once be found on examination of the stools Even 
in cases of true dysentery Ascans infection may be a complicating factor and will 
then require adequate treatment 

(9) Giardia intestmahs we belie\e is never a cause of dysentery whilst 
the infection is frequently present in persons who are in excellent health and passing 
normal stools The evidence for pathogenicity on the part of this organism is 
exceedingly scanty though perhaps it may be responsible for diarrhcea especially m 
children The characteristic cysts will be recognised on examination of the stools 

(10) The characteristic dysentery of kala azar is usually — almost always in 
fact — due to a secondary infection with the bacillus of Tlexner and is of the nature 
of a true bacillary dysentery supervening in a patient whose resistance to infection 
has been lowered by the primary disease 

(11) Acute intestinal symptoms may develop in malam especially in mabg 
nant tertian malaria These may be associated with diarrhcea and mehena 
but never with tenesmus The condition is really of embolic origin the capillaries of 
the intestine being blocked by red blood corpuscles filled with parasite sebizonts 
This leads to multiple capillary hemorrhages and the presence of traces of blood 
in the stools The characteristic ngors and vomiting and blood examination 
will lead to the true diagnosis malaria parasites have even been found m the red 
blood corpuscles in such stools on appropriate staining 

(12) Cholera may occasionally simulate acute bacillary dysentery though 
it is far more common for a hypencute Shiga bacillus infection to be mistaken for 
cholera On microscopic examination of the stools in cholera abundant columnar 
epithelial cells are found whilst pus cells and blood are absent and the whole 
cytological picture is different from that in acute bacillary dysentery 

(13) Ptomaine poisoning or infections with the Bacillus ententidis or Bacillus 
artryclc may give rise to symptoms suggestive of acute hacil/ary dysentery but 
the short duration of the di ease the vomiting and the absence of blood from the 
stools should differentiate these states from acute bacillary dysentery A deve 
loped B entendihs or B artrycle infection resembles paratyphoid fever fir more 
than it resembles dysentery 

(14) An mfiequent but very curious condition is membranous colitis It 
usually occurs in elderly women and is associated with the passage of large membra 
nous casts of the mucous membrane of the colon A\e have seen a few of these 
cases but have not known the symptoms to be associated either with tenesmus 
or the mssage of blood On microscopical examination the cast is found to consist 
of fibrin in 'the meshes of which lie innumerable pus cells W e have never been 
able to isolate the Bacillus dysenlena from such casts or to discover Entamaba 
histolytica infection w such patients 
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We shall deal later with the % eTj important question of the secondary infec 
tions in amoebic and bacillarv dysentery but sufficient has already been said to 
emphasise the importance of the clinical examination of the patient in all cases 
of suspected dysentiry including digital or 6i e moidoscopieal examination of the 
rectum as well as the microscopic iml laboratory examination of the stools 

The Causes of Dysentery «n India 

Of the causative agents of dysentery in India we can at once eliminate 
schistosomiasis since Schistosoma mansom is not indigenous m India Fascwlopns 
Luski is saul to be aery rarely a cause of dysentery but nlthou 0 h this parasite 
docs very occasionally occur in India (eg S M Lai 1923 and Chandler 1928 
p 731) it is sufficiently rare to constitute an exceptional curiosity Infection 
with this parasite is more usually associated with severe an-enua and chronic 
diarrhoea than with dysentery Balantidium coh infection of man occurs in 
India but must be con ldered a very rare cause of dysentery in this country 
Sinton (1923) has recorded symptomlcss mfiction with this parasite in a Pat ban 
prisoner in Lahore jail whilst we have frequently found Balantidium coh 
infection m pigs and monhevs ( Vacacus rhesus) in Calcutta and one of the 
sweepers at the School of Tropical Medicine in Calcutta has contracted a 
symptomless infection with this parasite pre uniably as a result of cleaning out 
the cages of infected monkeys Ramsay (1921) considers Balantidium coll to he 
a common parasite of pigs and even of cattle in Cachar \ssun and that man 
may not infrequently be infected m this area Ilenmtt bin Gupta ind 
Biswas (1926) record four cases of the infection in man from Moheenn Assam 
three of them associated with dysenteric symjtoms they found that stovorsol 
was almost a specific cure for thi infection Major Shanks ms informs us 
that a fatal case of bilantidnl dysentery occurred in the Modi al Coll ge Hospital 
Calcutta in 19 ’6 It is clear therefore that infection with Bahntidium coll may 
bo a very occasional cause of dysentery in Inlia ilso the infection seems to occur 
most commonly in the tia gardens of \ssam where the as ocution of tin tea 
coolies with pigs is closer than that of man with pigs elsewh re in India On thf 
other baud ilthon r h wt have cncountire l Bibvittdium infection in mm in 
Mcsopotamn without symptoms yet e!urui_, minv years of workmTndia wc 
have not encountered tin infection in man — with tin olitary cxcc j tiou ofthc 
sweeper referreel to an 1 the infe etion mu t be a rirt m m this country Free 
hvmg cilute protocol not infrequenth ccmc to emtammate faces or the saline 
useel in making up emulsions cf Itcps feir examination and are apt to be mistaken 
lor Baku/idium coh by the inexperienced hboratory worker In one case of 
supposed balantidial dy enterv referred to us the protozoon present was not a 
Bilanfidium but a free living Chilnthn nccil ntahv present in the stool from 
extraneous sources 
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To all intents and purposes the dysenteries of India are due to infection with the 
Bacillus dysenteric orvnth Entamoeba histolytica or— sometimes— with both Bacillus 
dysenteric and Entamaba histolytica in the same patient And of these tw o causes 
infection with the Bacillus dysenUnw is very much the more important for as we 
shall show liter although intestinal infection noth Entamoeba histolytica is quite 
common in man in India it is onlj occasionally that this parasite is the actual 
cause of dysentery 

The term dysentery indeed is a had one and one that we should like to sec 
abolished, for the condition present m infections with Bacillus dysenterta; and 
Entamaba histolytica is rather of the general nature of a colitis invariably associated 
with the passage of more or less mucus in the stools but only sometimes with 
tenesmus and the passage of blood 

Belatne Frequencies 

Up to about 1916 it was common)} believed that most of the dysentery in 
Asiatic countries was of amcebic origin M ith the onset of the Great V, ar how 
ever dysentery became a most important problem especially for the British Empire 
which had armies fighting on many Eastern fronts The pioneer work of Ledingha n 
(1920) in Mesopotamia however the admirable study of d}sentery in Egypt and 
the Mediterranean theatres of war b} Wen} on and 0 Connor (1917) and above 
all the splendid work of Dobell in London and Southampton which resulted in the 
publication in 1919 of his memoir The Amaba Living m Man and m 1921 of 
Dobell and 0 Connor s Intestinal Proto oa of Man soon show ed that this view was an 
entirely erroneous one Throu 0 hout Mesopotamia and India probably throughout 
the East m general bacillary dysentery is about five or six tunes as common as is 
amcebic dysenter) Thus Dobell and Ilvrvey (1923) record that of a series of cases 
from different theatres of war in hospital with clinical symptoms of acute dysentery 
only 6 1 per cent showed motile Entamaba histolytica the remaining 93 9 per cent 
being judged to be bacillary either from the microscopical appearances of the 
cellular exudate in the stool or by the illation of the specific dysenter} bacilli 
Wenyon and 0 Connor (loc cit ) are recorded in the Bame memoir as having found 
bacillary dysentery to be sixteen times as common as amcebic in troops in Eg>pt 
during the period January to August 1916 Andcr on (1921) on an anal} sis of 
figures for troops from, different fronts considers that over 90 per cent of dysentery 
cases were of bacillary oryn Mackie ( 1922 ) considers that the majority of d} seutery 

cases in Mesopotamia were of bacillary origin whilst Cunningham (1923) found 
SG per cent of casts of dysentery in the jails of Fastem Bengal to he of bacillar} 
origin and that much the same proportion held for Moplah prisoners examined 
m the Madras Presidency In the general annual reports by the Public Health 
Commissioner with the Government of India it is impossible to differentiate the 
figures for bacillary dysentery from those for amcebic dysentery but our 
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An even more recent record is tint bv Wats Loginandin and Conquest 
(1928) Their findm 0 s among British and Indian troops m the Secunderabad 
Command were as follows — 

Total number of cases with mucus or mucus and blood 404 
B dysuitenas isolated from 178 or 44 1 per cent 

Fntamaba histolytica found m 43 or 10 6 per cent 

Fxudate typical of baefi] try dysentery but B dysenlma '■ 
not isolated 101 or 25 2 per cent 

Exudate indefinite no organism isolated 82 or 20 3 per cent 

Thus m this senes bacillary dysentery accounted for 69 3 per cent of the 
admissions and these authors remark that the medical officer who uses emetine 
or allied drugs without laboratory diagnosis would be wrong in nearly nme case* 
out of ten * 

Further whilst we cannot definitely establish ana seasonal variation in the 
types of dysentery met with in India jet there appears to be a definite difference 
in the geographic xl distribution of the two infections Amcebic dysentery is rela 
lively frequent m wind swept dry regions where the infective cysts are blown on 
to foodstuffs by hot and arid winds whilst bacillary dysentery is relatively more 
common under communal and city conditions where the population is more closely 
crowded and where the infection consequently spreads more ca*dy and especially 
so where w vter supplies may come to be contaminated Further whilst bacillary 
dysenterv — and especnllv that due to Shiga s bacillus — i frequently epidemic 
amcebic dysentery is never epidemic but always endemic 

W c w isIi that we could bring home to the medical profession m India the much 
greater prevalence of bacillary than of amcebic dysentery for therapy - if it 13 to e 
successful — must be based on a correct knowledge of the facts 

*Stll fi rth r evid nee on lb anmo subj ct ) s been pi bl h il by Manifold end do Monti; 
wl il t this \ lum u in press The stolon of Poona 1 notorious for the greet prevft nco 
intestinal t oubl there dun g tho mu a condition ] call} ref rred to as Poona iti ese 

nortera have Bbown that Poona it a is almost alwn\s du to infection w tb the nc * 

Flexi or Important findings in their memoir are that tbo baulli s of FI *ner ar more o 
uusea diarrhcea than truo dysentery and the great impo tance of flies ns carriers 

TEFERtNCE 

Musifold J A and de Moste A J (19 S) report on an invea i e at on f dj 6entery and 
diarrhcEft m Poona Indian Joum Med 
re \ol \A Ao 3 P bOl 



CHAPTER II 


Acute and Subacute Bacillary Dysentery /Etiology Pathology and Symp 
toms Acute and Subacute Amoebic Dysentery /Etiology Patholoqy 
and Symptoms Balantidial Dysentery Mixed Infections 

Into the pathology and symptomatology of acute bacillary dysentery it is not 
necessary fur us to enter in much detail since these subjects are very well dealt 
with in the text boohs of tropical medicine 

Of predisposing causes one may mention fatigue chills errors m dnnk and diet 
and especiallj any causp likely to cause irritation of the intestinal canal A very 
good example of the latter is in account of a s vere cpilemic due to Shiga s bacillus 
among Moplah jnsoners at Bellary given by Lopez (19’C) The prisoners were 
under very goo l conditions of housing food and 1 itrinc accommodation and flies 
were relatively few But most of the prisoners when admitted Were lit a much 
debilitated condition and an epidemic of Shigi bieillus dysentery set in with 520 
casts of which 40 or 7 7 per cent proved fatal The only predisposing cause that 
could be ascertained w as the v try hi 0 h proportion of sulphates in the drinking water 
supply and when this was changed in October 102o the epi lemic ceased com 
pletcly Children under the age of five years appear to be especially liable to 
bacillary dysentery whilst small outbr ahs due to Shiga s bacillus appear to be 
prevalent in Indian jails during the cold weather and bacillary dysentery is es 
peciaily prevalent in asylums and mental hospitals Owing to the insanitary 
habits of lunatics when bacillary dysentery occurs m un asylum the latnncs are 
very opt to become fouled and the infection to become epidemic 

Infection is usually acquired by conhgion by focal contamination of 
cooking utensils dishes oud food or water and the more crowded the 
community the more likely is the di ease to becom epidemic l good 
example of infection from an infected wat r supply is one given by Fletcher 
and Jepps (1*121) a small epidemic due to bhtga a bacillus occurred in a 
remote village in the Federated Malay States and caused G9 cases with 
17 deaths the water supply was from a shallow well which was found to 
he infected It is stated by Manson Bahr (19\>) that the bacillus of Shiga 
will survive for three weeks in such a water supply direct sunlight however 
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18 lethal to it Chronic bacillary carriers are always a most important source 
of small epidemics Thus Stitt (1922) quotes an instance of a small epidemic 
of Shiga type recorded by Friedmann an infected soldier returned to barracks 
after furlough and this resulted in 8G cases in the man s regiment 49 of 
which belonged to his own squadron the epidemic was only finally suppressed 
by the enforcement of the most rigid rules with regard to washing the hands after 
leaving the latrine Mild and unrecognised cases are also important factors m 
the spread of epidemics 

The role of flies as disseminators of bacillary dysentery may possibly be of 
some importance Thus MansonBahr (1914) records having isolated the bacillus 
of Shiga from the gut of house flies in the Fiji Islands and the same author (1922) 
records that in Egypt during the really hot weather both dysentery and house flies 
are rare but directly the flies increase during the cooler autumn months there is a 
proportionate rise in the incidence of bacillary dysentery It has been proved 
experimentally that dysentery bacilli can survive for fi\ e days in the intestine of the 
house fly 

We shall deal with the bacteriology of the dysentery bacilli later but we may 
here quote certain figures as to the relitive incidence of Shiga and Flexner infec 
tions respectively There is no doubt that Flexner infections preponderate over 
whelmingly over Shiga infections Infection with the bacillus of Fiercer tends 
to be endemic and to persist all the year round with a rise to a maximum peak 
during the rams whilst Shiga infections tend to occur m small ami localised epi 
demies and are apparently most prevalent during the cold weather Manson Bahr 
(1922) records that during the Great War Shiga infection was recorded from all 
theatres of war that it accounted for about half the number of cases in the 
Eastern theatres but that in France and Belgium it was responsible for only 
15 per cent of the cases of dysentery Fletcher and Jepps (I92f) isolated Shiga s 
bacillus in only 31 or 3 per cent of their senes of 983 cases Manifold (192G) 

isolated it m only 15 out of his series of 117 cases of bacillary dysentery 

Fletcher and Jepps remark that infections with Hexner s bacillus were eighteen 
times as common as infections with Sluga s bacillus in common w ith all other 
authonties however they stress the importance of Shiga infections as a cause 
of mortality 

Wats Loganandan and Conquest (1928) record that of 178 stools from which 
dysentery bacilli were cultivated the distnbution of the species of bacilli concerned 
was as follows — 

Total number with B dy sentence 178 

Flexner s bacillus isolated in 147 or 82 6 per cent 

Shiga s bacillus isolated in 22 or 12 4 per cent 

Schmitz s bacillus isolated in 9 or 5 0 per cent 
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In brief we would place the causative organisms of dysentery in India in the 
following order of importance — 

l The bacillus of Firmer on account of its universal prevalence 

’ The Incillus of Shiga on account of its v irulence 

3 fntamaba histolytica 

4 Bil intidium cob 

fetite Bacillary DysmUry Pathology 

Me shall dial with the bacteriology aiul srrolngy of the Bacillus dysnUeruc 
later in a s< parate chapter it is sufficient here to state that the dysentery bacilli 
are dl\ ide 1 into two main groups thi non manmtt fermentors or Shiga Kruse group 
and th« manmte ferm ntora or 1 kxn r Strong gr »up The former are especially 
associated with acute spukmie bicilliry dysentery the latter with endemic spora 
die and sub icute or chrome lnullary dy intiry 

In mill cises th» earliest Itsions in bicillary dysentery seem to originate in 
the solitary lymphoid f illicit s of tin larg mtistuic which become hypenemic and 
swollen and then ulcerate From thi origin snail like ulci rations are produced 
which apre ul twr i\s thi bowil wall espoci illy alon 0 the fne ed p *»s of the transverse 
folds of mucuis m nibrim Vlon„ with this tlicre is gimrahzeil catarrhal in 
{lamination of tin whok inuemis mimbnne an<l liypirsccntion of much ropy 
mucus In hyperacut cans the chi f clnn„e ts in thi intestinal mucosa but 
there an, ahundvut v ns thn ughout tin, Wi of widesprevd an 1 acute toiamma 
Very acute inflammation of the w hole of the mucosa of thi large liitistine cts in 
an! if lib 1> uffici ntly prolong d tins inds in gangrene or colliquative mcrosis 
of the whole of the rauusi of the colon llie diseise tends c picnlly to attack 
the tectum and p lvie colon but may affect the whole of the colon and even the 
lower part of the ileum On npcuin„ the abdomen piralytic distension of the Urge 
intestine is often ob irved the mucosa is bright ri 1 ami acutely inflamed theremay 
even be plum toloure l patches The lumen of the gut is occupied by visci 1 blood 
stained mucus or even with pure Wood aud serous flui 1 A general lymphoid peri 
tonitis is not infrequently present in the p ntonenl canty withdepo itionof lymph 
floccuh on the peritoneal surf »cc whilst the mesentery is often adematous The 
mesenteric gtmils arc inflamed the n^ht sih of the h art engorged the liver 
usually i nl ir„c l nnd cong st d with ci n-oquent parenchymatous changes The 
gdl Hill r u unlh contains scanty ml vi nl arob r coloured bill The spleen 
isg n nll> f irk ms clun engwg 1 anlslijitlv difllucnt In very acute cases 
death mi> oeesir within jC hours from the onset of first svniptoms 

In le s acute c ises the signs of generalized tovamua are slighter The mucosa 
of the cojm is of a r»y plum colour anl stippled with numerous submucous 
hemorrhages The gut w all is cedematous an 1 con '■quently thicker than normal 
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Pig I \cuic %igd bacillus djaentwj Death on tf 
per c mm Agglutination + I 60 A 
flexure 

2 Shiga bacillus infection 3 months riuntioi 

Leucocytes 10 500 per c mm iggluLnation 
terns thtombo i& 

3 Mixed infection Stools full of motile Entam 

4-1 80 to Shiga .9 bacillus Deucocj fces 15 
90 5 r Died the day after admission 

4 Gangrenous amoebic d)seoterj Descending 

peritonitis and ihSus*- hepatitis I«ucocyt 
on the 6th day 
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If the patient survives for a week or longer tlus stage of acute hsmorrhagic m 
filtration of the gut wall passes into a state of colliquatn e necrosis of the mucosa 
The lar D e gut especially the Bigmoul flexure and rectum is narrowed down into 
a contracted elastic tube The mucous membrane is converted into an oliv e green — 
or sometimes blackish— substance rigid to the touch and often honey combed or 
fenestrated In acute Shiga infections the mucous membrane of the whole of the 
colon may he necrosed and blackish green from the ileo ciccal valve to the anus 
whilst there may be acute patchy membranous inflammation of the last foot of the 
small intestine The intestinal contents consist of dark grey fluid containing blood 
or of fluid bile containing necrotic sloughs Occasionally the necrosis may ha\ c a 
patchy distribution in the descend m e and pelvic colon or be confined to the hepatic 
an 1 splenic flexures 

Should the patient survive such a state of affairs which he rarely does the 
necrosed mucous membrane is exfoliated m much the same manner as a diphtheritic 
membrane exposing a rtw bleeding granulated surface undcrncith In such 
cases death may occur in the third or fourth week of the disease At autopsy the 
body is found to show great emaciataon the subcutaneous fat has completely dis 
appeared and the tis ues appear ns if draim d of fluid All f it has disappeared from 
the omentum anil the abdominal viscera are considerably wasted The mesenteric 
glands arc hard and fibrous Should the patient survive the gut pas es into n 
condition where fibrosis of the raw surface competes with attempts at regeneration 
of the mucous membrinc front island a of mucosa which have tstap d unscathed 
Where the necrosis is more limited cx folia tun of necrosed membrane leads to the 
formation of ulcers of irregular outline usually of o\al or quadrilateral shape and 
communicating with one another by submucous sinuses This condition may 
involve the whole of the Urge intestine nndleadtoa characteristic rat eaten appear 
ance The ulcers of bacill ary dysentery may be distinguished from those of amoebic 
dysentery by the fact that they tend to run transversely to the longitudinal axis 
of the gut In subacute Flcxncr infections the mucosa may appear granular and 
re enable the skm of a toad the cc lematous mucous membrane being div ided by 
cracks fissures and ulcers into knobs and bos ea like those on a toad s baek On 
repair ol such a gut the colon may be contracted down to a narrow fibrous tube 
with the mucous membrane converted mto a glazed surface with fibrotie scars 
or the colon— and especially the transverse colon — may become sacculated portions 
distendid with gas or intestinal contents alternating with fibrous constricting bands 
Plastic peritonitis may lead to the matting together of coils of large and small 
intestine and omentum 

\\ here less extensiv e damage has taken place the mucous surface resembles 
reddish plush and the formation of granulation tissue may occur as a generalized 
condition throughout the mucosa of the colon or in scattired portions mthe 
lower part of the large bowel and may end in polypus formation Diaphanous 
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areas of fibrosed bowel may occur at the hepatic and splenic flexures General 
hypertrophy of the bonel wall such as is obsera ed in chronic anicebic dysentery 
does not occur 

The ulceration m baeillarv dysentery usually docs not extend deeper than the 
submucous coat but very occasionally it may involve the muscular and even pan 
toncal coats Hanson Bahr (1922) records that m a senes of over J00 autopsies 
on bacillary dysentery cases ante mortem perforation of the transverse colon with 
generalized peritonitis was found m 3 instances Tins however is a very rare comph 
cation of bacillary dysentery The ulcers are generally roughly ovoid in shape 
thtir bases consisting of grey and vellow tenacious sloughs 

Turning to the htsto pathology of the diseased tissues in the most acute phaso 
the mucous membrane is infiltrated with lymphocytes and round phsma cells 
the capillaries arc engorged an l there are numerous capillary hemorrhages in the 
submucosa The goblet cells how great stcrctory activity whilst the lymphoid 
folhchs beneath the musculans mucosm are intensely inflamed In the uecrotic 
stage the whole mucosv has undergone coagulation necrosis and is converted into 
a structurelcs layer ui which onlv polymorphonuclear leucocytes with dtsinte 
grated nuclei can bo distm 0 m-<hcd with difficulty The submuco a is thickened 
to twice or three tunes its normal thiol ness ow in 0 to cndenia and haunorrhage 
The oedema is most intense amongst the <onncctive tissue fibres and lymphatic 
channels tmmediateh uljacent to the muscular coats In the vascular and 
lvmphatic capillaries numbirs of lirgi mdothe’ial nmroph ages can be distinguishci 
throu 0 hout the section These are large cells from 15 to 20 }t m diameter and 
appear to K denv id from the capillary endothelium They often contain mgistcd 
red blood corpuscles and kucoev tis and when voided m the stools are liable to 
be mistaken for vcgitativt forms of F ntamaba histolytua The fibres of the circular 
and longitudinal muscular coats stun badly and appear to be affected by the general 
toxic processes In the stage of exfoliation of the necrosed mucosa the dead 
mucosa is spin towards the lumen of the gut whilst beneath it the musculans 
mucosa has become conv cited into a mass of granulation tissue and the submucosa 
has become the site of new 1) formed capillaries In the stage of repair proliferation 
of the columnar epithelium of the crypt of Lteberkuhn is seen together with 
abundant formation of granulation tissue The submucosa is endematous and 
contains much collagenous fibre and fibroblasts 

Dy sent erv bacilli have occasionally bten recovered from the inflame 1 mesen 
tenc glands at autopsy but never from the bile or blood stream During life 
however they may v ery rarely indii 1 mv a b the blood striarn Thus Manson Bahr 
(1922) records th it Wilson during the war m France recovered Shiga s bacillus in 
3 instances m blood cultures from 83 acute cases and also obtained Shiga s 
bacillus 3 times and Flexner s bacillus 8 times m cultures of the urine of 
1 113 cas s 
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The number of the stools passed during the 24 hours \ anes enormously accord 
tag to the se\enty of the disease and their number and character may be taker 
as a guide to prognosis and treatment TJiey raaj only number 3 or 4 in the day 
or there may be up to 50 stools a day or they may be so incessant tint the patienl 
is almost continuously on the bedpan In cases running a fuourabte course 
after an initial diarrhoea they consist of gelatinous blood stained mucus resem 
bling red currant ]ellj or pink frog s spawn the) are of such tenacity that the stool 
adheres to the bed pan and can onl) be detached from it with difficulty They 
are characteristically odourless Or may ha\ e a faint smell of spernun After three 
or four days in such cases the stools become more purulent contain Jess blood and 
are of a yellowish colour Next the bile pigments make their appearance together 
with grey frecal matter whilst finally the appearance of pasty yellow stools 
indicates that convalescence has begun In some nuld Flexner cases the stools 
maj be fecal from the beginning but with a glairy coating of mucus In many 
Flexner bacillus infections the stools are durrlumc and offensive containing 
mucus but little or no blood 

In fulmmatiDg bacillary dysentery the stools contain a Iar c e proportion of 
dark blood and resemble meat washings whilst the) have a musty odour 
There maj be dark blood stained clots mixed with green bile stained mucus or 
the stool may consist of a aery foul dark, liquid containing much altered blood 
without obvious traces of mucus IV hen necrosis of the mucosa has taken 
phee the stools may be choleraic m character and contain sloughs of the dead 
exfoliated mucosa In hyperacute cases the stools may consist only of pure blood 
or of serous exudate 

The blood changes are not characteristic in bacillary dysentery In about a 
quarter of the cases there is moderate leucocytosts The urine in se\tre cases is 
concentrated of high specific grant) about 1 030 dark coloured and contains 
abundant urates The tongue is usually clean but m acute cases may be coated 
with a thicl yellow fur 

Acute Amccbxc Dysentery JEtioloyy and Pathology 

Acute amoebic dysentery is due to mission of the mucous membrane of the 
colon by Entamala histolytica but is actually an unusua]-and not a common- 
comphcation of amcebiasis The morphology of this parasite will e escri e 
later but it is to be noted that in only some ten per cent of persons infected 
with E histolytica is there sufficient ulceration of the colon mucosa to giv e rise to 
symptoms of dysentery 

Infection is acquired by the patient swallowing the mfectiae cy s h* 0 e ^. ta . 
site The resistance of the cysts of E histolytica 13 extraordinary ey are l ec 
by complete desiccation but will withstand anything short of it for a pro 
period of tune \orhe and Adams (192Co) have recently made a special study 


CHAPTER II 


31 


ol the viability o£ the cyst of F histolytica They find that normal faces contain 
a substance which tends to hill off the cysts but when the passed feces arc diluted 
with water the cysts survive The cysts commence to die of! rapidly in feces 
kept at cither 0 C or It* to 20 C and are all dead m 5 or 4 days time \\ ashed 
suspensions of cysts however may show viable cj ts up to a period of three weeks 
At 15 C the cysts surviv e for 30 minutes but are killed in 5 minutes at a temperature 
of 50 C They are remarkably resistant to emetine and yatren and to relatively 
high concentrations of hydrochloric acid and chlonne Chlorine m strengths far 
in excess of that used for bacteriological sterilization of w atir supplies has no effect 
on them 

The following chemicals were found to be lethal to the cy «ts in the strengths 
stated both at 37 P and at laboratory temperature 


Mercurto perchlonde at 1 2 500 

Formaldehyde 0 6 per cent 

Carbolic acid 1 100 

Lysol 1 100 

Milton 2 5 per cent 

Potassium permanganate inactive at I 100 


\atren no effect m 5 per cent solution 
T ruetinc hydrochloride no effect in 5 per cent solution 
Transmission occurs from man to man by the contaminative method Usually 
in the tropics infection is acquired from a carrier l e an apparently healthy 
person who harbours l histolytica in his colon passes the infective cysts in his 
feces and has to do with the handling of foodstuffs Mater supplies and frish 
vegetables may also come to be infected whilst the cysts may perhaps be blown 
about in dust and settle on foodstuffs V fill of rain may wash sewage into wells 
anl water supplies and thus pollute them with the infective cysts Tanks rivers 
and ponds are fn.qm.nt sources of infection Wenyon an 1 O Connor (191 G 1917) 
have stressed the importance of flies as cirners and disseminators of the infection 
they will feed readily oil fecis containing cysts of E histolytica and the cysts will 
piss intact through their intestine and be deposited in their faeces on foodstuffs 
etc Or a fly by first visiting the latrine and then the dinner table may convey 
the cysts on its spongy feet from feces to foodstuffs In general however it is 
the human earner who is chiefly responsible for the carrying of the inftction If a 
medical oflicer in charge of a re 0 unental mess or other hostel institution has a 
number of cases of amccbic dysentery frequently occurring examination of the 
foiei s of all cooks or miss serv auts concerned w ho hav e to do with handlin'* the 
fool will soon show the presence of one or more active earners responsible for the 
occurrence 

The incidence of / Aufolyficu infections is now known to be world wide Dobell 
(1921) gives the percentage ol infection among 3 146 persons examined in the 
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United Kingdom ns being from 7 to 10 per cent Boeclv -ml Stiles (P23) esamircd 
the fwi of 8 029 persons m Amend including both those «hoh ad stij ed at home 
and those who had been abroad and found from 8 to 10 pur cent infected enyon 
an 5 0 Connor (1917) m Vlexandna found 5 per cent of health) British troops in 
f cted 10 per cent of regimental cooks — ft most dangerous state of affairs— and 34 
per cent of app iruitly healthy jail prisoners In Cdcutt v during a j ear a routine 
examination of hospital patients >1 persons wire fonml parisitiscd out of 233 
examined and wi nu) conclude that in gtnenl some 10 pir cent of buraanjty is 
parisitisid with this entamasba aLo that m the tropica the figure is probably 
higher — some 15 per cult or so 

The senior author when attached to ^.o 12 Indian Central Hospital in ileao 
patamu hi August December 1916 examined the stools of the whole personnel of 
the bo3pital — -112 persons — and found tint G per cent of them wire F histolytica 
cam rs hi September 1918 the personnel hid risen to 300 in ill by the addition 
of new drafts but most of the old per onnel wen still present The stools of these 
3'W p-rsons « n now e xamim d and a c \rncr incidence of 20 per cent \usdi covered 
T-hes finding show how the cvrmr incidence sttuldy rises m a community of 
mdn idntla const nitty exposed to amoebic infection 

Kofoid bwczy and Boyira (192a) record as high an incidence ns 53 7 per cent 
on ex i mining 367 employees of mixed race* of the United Fruit Co m. America 
but this figure refers to a rither low grade population The mon often and the 
more carefully stools arc examined m the tropica the higher becomes the incidence 
of F histolytica infection and n guienl figure of 15 per cent for the tropics » pro 
babh not too high 

That man contracts the mftction by swallowing, th*» infective cy ts was first 
experimentally demonstrated by Walker and Sellard* (J91J) m the Philippines 
The) selected 20 jail prisoners in whom on rep a ted preliminary examination of 
their stools no protozoa had been found They were placed on a fully cooked diet 
with nothing but distilled water to drink hi order to exclude all natural channels 
of infection They were then fed with capsules containing cjsts off? histolytica 
coikcttd from the faces Figbteen out of the 20 became parasitised w ith h fostdy 
(tea m periods a arying from 1 to ii days the avenge being 9 do>3 and 1 of these 
persons went on to develop aracebic dysentery at 20 57 87 nnd 95 dajs respectively 
after the infective feed (average 65 days) 

It is possible that the dog may play some part in the dissemination of amcebic 
ityscntety m India for pariah dogs fmiuuitly feed on feces and Ware (1916) 
has recorded wbnt was apparently spontaneous Aiucebic dysentery m ft pack of 
foxhounds m India Nine dogs became infected of which one died and the other 
eight were cured by the administration of cmetme No worker has ytt discovered 
encystation of B histolytica m the dog but the possible role of this amnia! as a 
disseminator of amcabic infection deserves further investigation Certain authors 
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claim that the rat may harbour E histolytica and Lynch (1915) claims to have 
successful!} infect il this animal experimentally Brag (1919) states that wild 
rats in Java — • l/«j ratlus — harbour 7 histolytica in Nature but a natural entarnceba 
of tile rat Fntamaba muris h of vtrj common occurrence and somewhat simulates 
E histolytica though it forms an 8 nucleate c}st such cjsts often containing chro 
matoid h irs Kissel (19 *u) states that rats may be freed from their natural amoebic 
infection by feidmg them with stale breed soaked in a saturated solution of magne 
slum sulphate and claims that in suih rats freed from their natural infection he 
has established E histolytica infection Kissel (192 xi) regards the rat — Ratlus 
norugictts ~ as a natural reservoir of E histolytica and a probable disseminator of 
the disease from man to man The rat is a common inhabitant of drains and sewers 
but it is a clean feeder and it is very doubtful whether it can play the part attributed 
to it as a disst nnoatur of amoebic infection 

The cyst wall of E histolytica is insoluble in gastric juice but soluble m trypsin 
(Ujihara 1914) Hence when tbi infective cysts ire swallowed presumably they 
pass through the stomach unchan 0 ed and excyst either in the small or the large 
intestine belldrds and Duller (1 )’l) h ive shown that experimental excystation of 
E histolytica cm be produced in the rectum of the kitten and their work his been 
confirmed b} Knowles (192a) and Hoan (19 ’G) Hence it is probible that mman 
the site of exc} station of the cyst is the !ar„c — rather than the small— intestine 
The actual process of excystation has been csjx cully studied bv \orke and Adams 
(19’G) In the formed stool of the carrier there are found cjsts at all stages of 
development 1 nude »te 2 nucleate and adult 4 nucleate In culture these cysts 
often develop into tin mature btite and cxcjst thi. cyst wall dissolves and from 
"ltfun it a mass of protoplasm containing 4 nuclei cmci 0 es the nuclei bung clustered 
together at the anterior pole From this four little uninucleate nmcebufo? are 
budded off in turn Sometimes how ver the nuelci multiply until 8 IC or even 
more arc present in a cluster at the anterior jol and a similar large number of 
uninucleate nmeeb iloo are budded off in turn I resumably a similar process takes 
place in tin, human colon and the little amccbui-c creep by psiudopodial move 
m nt to th mucosa of the colon which they invade finallj settling m the submucous 
lajer where they multiply ly binary fission 

Vincebic infection may occur nt any age ilthrugh it is distinctly uncommon 
in voung children as comp ire d with adults The mt ctnn whin once acquired 
may and probiblj does j trust in most untnated cis s for the rest of life (Dobell 
and Low 192° p 1319) V.J1 nets nn<l both s res arc liable to infection and in 
Calcutta at lost we consider the infection to lx quiti as common in maleFuropeans 
as m Indian males 

Once the amoeba; are liberated from the cysts they first attack the mucous 
membrane of the gut They mav attack the mucosa directly at anj point on its 
surface or may pas3 down the crypts of Lubirkuhn and make their entry into the 

s M S 
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tissues through these E histolytica secrete® a powerful proteolytic ferment and 
feeds upon pre digested tissue juice this lending to dissolution of the tissues and 
in sections of infiettd gut the anuebte arc seen lving in clusters in little pools of 
dissolved tissue between the mucosa and the submucous coat The amah® 
divide by binary fission and as they multiply, they tend to wander laterally in the 
plane between the mucous and submucous coats As they constantly come m 
cont icfc with fresh living tissue they attach dissolve and destroy it They are 
thus found m close relationship to the living cells and with a variable quantity of 
necrotic tissue in their tram 

The degree of ulceration produced by E histolytica vanes very widely 1\ jthm 
recent months a certain amount of evidence has come forward indeed to show that 
occasional!) —but onl) occasionally— E histolytica may live in the lumen of the gut 
and feed upon bacteria This however is not its normal habitat which is in the 
deepest layers of the colon mucosa where it feeds upon dissolved tissue juice 
and sometimes n.d blood corpuscles Even m the apparently healthy earner 
ulceration of the gut is present often indeed to a surprising extent— even in the 
absence of symptoms The ulceration may be superficial and not extending 
through the musculans mucosa or it may be so deep as to cause a pcrforition into 
the pentoneal cavity It may be localized as solitary ulcers varying m sue from 
those just visible with a hind lens to conspicuous crater like cat ities several centime 
ttes m diameter On the other hand it may bo diffuse and spread over areas of 
all sizes A serpiginous type of ulceration is not uncommon and adjacent ulcers — 
originally discrete — frequmtly hecomo confluent A common type of ulcer and one 
which is generally regarded as typical is one in which the aracebrchaie penetrated 
the mucous membrane leavmt, a breach of variable size at the point of entry 
and have then spread laterally m the submucous fayer where they give nse to a 
pocket of necrosed tissue intending beneath the mucosa and passing downwards 
to a variable depth Such undermining of the mucosa is common and gives rise 
to ulcers with an overhanging margin and filled mth necrotic tissue which ofttn 
projects in shreds and tufts into the lumen of the gat Jn vertical section the 
ulcers have the shaj o of a flask Deep ulcers often have swollen or raised edges 
and are surrounded by punctate hemorrhages The smallest ulcers may only 
appear to the naked eye as tiny hyp ramie patches AH types of ulceration may 
be seen in different parts of the gut simultaneously 

When the ulceration is not sufficiently severe to give rise to svmptoms we 
refer to the patient as an Entamaha histolytica earner and it is clear that such 
a earner is a danger both to himself and to others Ife passes cysts of E htsloly 
tica in his stools and may thus infect other persons whilst if at any tune h»s resist 
ance to the infection is lowered the uk ration may become severe and the patient 
develop amcebic dysentery l racily why infection w ith E histolytica should give 
nse to ammbic dysentery in one person bat in cine others to no symptoms at all 
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it 11 difficult to say and a stud} of the problem is badlv wanted The wlt.nl relation 
ship between parasite and host from the point of view of both is that of balanced 
mutual toleration and this is nearly but Dot quite reached in the healthy 
E histolytica carrier Prtsuraably what causes the carrier to go down with amcebic 
dysentery is a sud len or gradual low enn 0 of rc istance in the mucosa of hts colon 
In this connection the work of Sell ardo and Lena (192ja) is of great interest 
they have shown that under conditions of stasis in the colon with the gut contents 
very fluid infection of kittens occurs when cysts arc administered into the lumen of 
the colon Possibly the same two factors — intestinal stasis and a fluid condition 
of the contents of the colon — arc operative in man Further the presence of 
hsomolytio streptococci may be of importance As shown by Knowles Napier 
anl Das Gupta (1923) and Acton and Knowles (1924) the stool m amoebic 
dysentery is usually markedly acid in reaction and the follow mg findings for 
the pH of stools may be quoted 
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Observations <lonn e J9ii) at tho Calcutta School of Tropical Medicine hate 
shown that practically ever) sweeper at the School is a healthy cirncr of 
E histolylici but free from symptoms In the case of these sweepers on repi ited 
culture of the stool no hoe mol) tic strains of streptococci havi been isolated On 
culture of the stools of acute amrebic d)se»t ry on a modified Conrodi Drigalsbi 
medium however In mol) tic streptococci are scry frequently is dated whilst 
the same often hippens m the cas of the earn r with minor symptoms Non 
lia iuol)tic streptococci are of norma] occurrence m heilth) stools but these strep- 
tococcal struns in acute amoebic dysenter) arc rf fiTtnolytic type and correspond 
to the Streptococcus anrpno'us tjqe of \ndr wes It is jvos-sible thit what liapp* ns 
m the transition from the health) carrier st »t to that of nmarbic dysentery is that 
haunol) tic streptococci invade the small ammbic ulei rs produce lactic acid and 
that this act 1 environment prov es favourable for the rapid growth and multij lication 
of h histolytica It is to be noted however that Botch and DrbohUv (19_«>) 




Plate II 

The lesions of amcrbic dysentery 

[Figures reproduced reduced in sue from Bacrmann and Fckwesdorff (1013) Alt is 
Trojmcfitr DaYmUankTieiten by kind permission of Johann Arahrosius Barth 
Leipzig ] 

Fig 1 Amcehic dysentery acute gangrenous necrosis Transverse colon Stools 
watery brown ofiensi\e and incessant Temperature subnormal Leuco- 
cytes 21 600 per c mm Ileum al o affected in lower part Fntamala 
hsslblytxca found post mortem in enomous numbers Death on the 6th day 

2 Acute amcebic dysenterj supervcmng after lobar pneumonia Cecum and 

ascending colon Leueocjtes 13 600 per cmm Temperature 1029 F 
Acute necrosis and sloughs 

3 Recurrent subacute ammbic djsentery A weeum and ascending colon B 

descending colon Miliary ab cesses in the right lobe of the liver and 
thrombosis of the right external iliac vein Stools 6 to 10 a da) 

4 Mild chrome amcebiasis of the csecum and ascending colon. latient tiled 

from tuberculosis of tbe lun"s ileum and mesentery Fntomala hutohj tea 
present in sections of the ulcers Stools diarrhccie. 



P«TE II 






Fra 10 \mccbic <1} sente ry Siuctd sloughs Ascending 
colon The whol of tl mu ous m ml ra cov red w th 
string} b'ach sloughs 111. s awced 11 tory of 14 d. vs 
dine s but it mu t Luo Ixen f Ion er duration There 
were firm ad he onsto the pancreas snd two perforations in 
the transverse colon 
(After FI tchcr and Jepp. 10 4 ) 


Fra II Anwrl i U nt ry ^mstl ulcers in the 
recti m an 1 nu The ulc r in tlo rectum 
are » vcr v rv Hr e Th r b es src formed 
byjellowor whto lough Tho stringy black 
sloughs are found h ghcr 1 1 the Intestine 
(ifterFI tchcr and J |ps 10 4 ) 
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record that the pH of their culture medium for F histolytica is from 7 2 to 7 8 
and that the amceb'e grew mil at this pH This fact would rather tend to throw 
doubt upon this acid environment slew Further investigation is wanted 
on the whole subject for if we could only obtain a clear understanding of why 
F histolytica should prove pathogenic to some persons but not to others we should 
be m a position to much improve our treatment of amcebic dysentery 

Whatever the case with the onset of amcebic dysentery the ulceration which 
was present in the carrier state now becomes much more extensive The character 
otic lesion of amcebic dysentery is an exuberant ulcer The border of the ulcer is 
raised rounded and frayed at the edge whilst attached to its base is a shaggy 
black slough — the Dyah s hair sloughs as rietchcr and Jepps (IS 1 !) terra them 
The lesion commences from beneath the surface of the mucous membrane attacks 
it from below pushes it up and breaks through whereas bacillary dysentery on the 
contrary begins as a catarrhal inflammation of the surface succeeded by colb 
quative necrosis In a moderately seven cise the whole surface of portions of the 
colon may be covered with Bea anemone ulcers with rounded raised margins 
and white sloughy bases From other ulcers long hairy black sloughs hang into 
the lumen of the gut or the whole surface of the colon nm be cov ered with stringy 
blac! sloughs lool mg like seaweed In the rectum the ulcers tend to be smaller 
and fewer in number than m the caecum and ascending colon 

The invasion of the mucous membrane bj the entamcebm is accompanied 
by reaction on the part of the tissues leadin„ to the characteristic ulceration 
The capillary vessels at first show stasis then thrombosis Fxudate is poured out 
from them giving me to oedema follow ed b> coagulation necrosis There is a 
certain degree of round celled infiltration but not suppuration if suppuration be 
pnsint it indicates a secondary infection The necrotic tissue m the cavitv of the 
ulcer consists of a coagulum containing cells in nil sta 0 es of disintegration broken 
down nuclei ami fragmented endothelial cells In acute cases the sloughs are 
dark in colour and hav e been compared to old bl ick cobwebs Stools containing 
such sloughs are usually very offensive 

Whereas in bacillary dysentery the part of the colon most usually attacked 
the rectum and pelv ic colon in amoebic dysentery the lesions an most numerous 
■a the caecum and ascending colon where the ulcers may be so numerous as to cov er 
the wbol surface with hairy looking sloughs like a tangle of seaweed When 
oIccm do occur in the mtum they an usually small and with but little sloughing 
Clark (13 H) h is shown th it tin infection rspccnllv tends to become localized at 
th fkxurca of tin colon In 180 fitil casts of amcebic djsenttrj exarotned 
P^st mortem the distribution of the lesions was as follow s —(a) scatten I through 
uut the colon in 113 casts (01 per cent) (6) isolated areas alone involved 63 cases 
Pi percent) chiefly in the cecum a cending colon iliac colon rectum and hepatic 
flexure in that order of frequency (c) in 10 cases (5 per Cint) no ulcers but only 
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scars were found these were cases of secondary amcobiasis with infection of other 
or 0 ans Stasis he emphasizes is of great importance in intestinal amcebiasis and 
it is at the sites where stasis is greatest that there is a special tendency for the 
amoeba) to m\ ade the gut wall The appendix was involved in 41 per cent of the 
cases and the lower end of the ileum or the llco cecal vah e in 5 per cent Figure 12 
is taken from his paper 

In convalescent cases after the amcebas ha\e been killed off, either bv treat 
m nt or by the natural powers of resistance of the body the sloughs separate and 
granulation tissue appears at the base of the ulcer Fibrous tissue is gradually 



(After Clark 19 « ) , . 

1 Show. .1. regwcl distribution oflai < F°>* 

whore only o„o or low P»'»* 

Iho sites where primary miction of the gut ll 

2 Showo^tbo regional distnbution of *ho «' 1SG 

cases examined po t mortem 


formed and contracts grnng rise to » charactcmttc parchment 1 £ B °“ . ol, “ 
slatey colour Fletcher aud Jepps (1024) desenbe the betM»«« alter 
dysentery as strong smooth depressed meormpterrous < nest nees 
hoc, llrry dysentery on the contrary are always prgmented and are olten so table 
that they break down readily under slight pressure 

Amebic Dysentery Symptomatology 

The mode of onset of amccbtc dysenterj differs very ^ ^ 

bacillary dysentery In bacillary dysentery the onset is usually sudden and the 
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patient rendered ill by the toramia present takes to bed In amccbic dysentery — 
in our experience- the onset is usually gradual and progressive anil the patient 
although incommoded tries to carry on his work \ery frequently amoebic 
dysentery begins as a mild diarrhoea which gradually develops into dysentery in 
the course of a feu days Even severe and ultimately fatal cases may begin m this 
mild fashion There is considerable abdominal discomfort but not the marhcl 
abdominal pain of bacillary dys nt ty tenderness on pressure is usually elicited 
over the cxcum and transverse colon The stooLs m acute amoebic dysentery 
are usually small dark tarry in colour and offensive They are largtr than 
those in bacillary dysentery are always lajculent and an. much fewer in number 
than in bacillary dysentery they may numb r only three or four during the 
21 hours and seldom exceed twelve Fever is not present as a rule except 
in severe cases or when hep it it is accompanies the dysentery Tenesmus 
and straining as a rule an. much less marked than is the case in bacillary 
dysentery as the rectum is much less frequently involved The stools contain 
much dark and altered blool and have an offensive odour In consistence md 
appearance they have been compared to anchovv sauce Bio xl streaked mucus 
is pres nt and occurs as flecks scattered throughout the ftccal mass In most 
cases the cajcum and asccndtn 0 colon are thickened and palpable and in old 
standing and chronic cases the markedly thickencl cjccuiu may bo mistaken 
for an appendicular absciss progressive emaciation is often a marked feature 
of the disease 

In fulminant and gingrenous cases the on* t mav be sudden of the condt 
ti n may he reached pro 0 ressi\ ely after b gmiun,with mild svmptoms In such 
case s there mav be numerous stools —up to JO or so n ili\ -and the stools may contain 
much blood or be luemorrha^ic If the ulceration is n ir the hepatic flexure the 
sto >1 mi) l>c small bhek aud tarry an l there may be stverc epigastric pain 
If th gatign no b romis extensive the gut may become paralysed and the pas. age 
f stoi Is m iy ceasi The stools in tin severe ca es are full of the characteristic 
black cobweb like lmghs and as Rogirs (1921) punts out the e may be detected 
by freely diluting the stool in a large vessel with water There may be severe 
abdominal pain and all th ai_,ns of early p ritomtis Iieucocytosis up to 
2 jOOO per emm may be pres nt in the early phases of gangrenous amccbic 
dysentery but is n»t character! tio of miller tasis The cecum and ascending 
colon are definitely palpable as an elongated sau<sig like mass and if the 
mte tine is greatly thickened without l<e>n 0 tinier in an acute case gangrene is 
usually present anil the prognosis bad 

Death mav ensue from exhaustion mte tinal hemorrhage pertoratnn perito- 
nitis or comj heating liver abscess Perforation may bcsudlm with all the signs 
of acute }k ritomtis and in such cos s laparotomy ts usually of no avail owing to 
the gangrenous condition of the gut More commonly post-circal or post-colic 
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perforation may occur leading to abscess formation behind the peritoneum and 
such cases may verj closely simulate appendicular ab cess 

Cases which partially recover are very apt to become cases of chrome amoebic 
colitis This condition will be dealt with in more detail liter but m the meantime 
we maj quote the following passag* from Sir Leonard Pogtrs (1921) 

Cases in which the bowel symptoms have persisted for a month or more may 
be considered for purposes of description to be chronic, although any hard and fast 
line must be artificial but necessary for purposes of clinical classification There 
are few diseases which so fiequently pass into a chronic and intractable stage as 
amoebic colitis the ulceration continuing for months or ev en for vears fresh portions 
of the mucous membrane becoming involved as the earlier attacked parts heal 
extreme organic change of the bowel wall eventually resulting The symptoms also 
\ ary greatH m accordance with the activity or qme cence of the bowel disease any 
degree from an acute gangrenous exacerbation down to mere slight irregulantv of 
the bowels bemg met with whilst for weeks or even months the disease may be 
practically m abeyance once more to light up suddenly as a fairly severe attacl 
of dysentery 

By this time the patient will have become emaciated and anasraia of consul 
erable degree will be evident from the pallor of the mucous membranes The 
muscles will be greatly atrophied and the strength proportionately reduced The 
stools although less frequent than in the earlier stages are jet sufficiently numerous 
and painful to be a cause of constant suffering to the patient whose condition is 
altogether a mo3t pitiable one and if no relief is afforded by treatment he gradually 
sinks into extreme asthenia and worn out by his sufferings evcntuallj finds a 
happy release in death 

Rogeis further gives an analyse of the durat on of the condition in 30 ruch 
cases Of these 5 had lasted for 1 month 12 from 1 to 3 months 7 from 3 to C 
months 4 from 6 to 12 months and 2 for over a year 

Balantidial Dysentery 

Balantidial dysentery i-> so rare in India that we have had no persona 
experience of it The following general outline is taken from Dobell an Low 
(1922a) 

* Invasion of the tissues of the large intestine by Balantidium colt gives rise 
to a chronic catarrhal condition and ulceration The ulcers arc usually bfac is 
to the naked eye and recent ones are generally irre 0 ularlj shaped with un er 
mined edges Between the ulcers the mucosa !•» reddened and hemorrhagic In 
distribution conformation and appearance generally the ulcers resemble ot 
macroscopically and microscopically those produced by E histolytica Histo ogi 
cally the principal changes are catarrh of the mucosa necrosis hypertrop y o 
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the vessels haemorrhages round celled infiltration and sometimes mfiltr ition 
with poly morph onuchar leucocytes A local eosmophilia has also been 
described The parasites usuallj he again t or m the healthy tissues underlying 
the ulcers They occur singly or in groups in the inuco«a and suhmucosa at all 
depths in the muscular lasers sometimes and in the blood vessels and lymph 
spaces 

I L W alkcr (1913) belies cs that PalantiiUum coh can pass through the 
lit ilthv mucous mend rane by pushing aside the cells or rupturing the epithelium 
tlit process not b mg accompimcd by necrosis and ulceration k diastase 
an 1 a hamoly m have been l o’ated from the paia-^itts (GKts-satr 190S) but 
not os yet a proteolytic ftrmcnt and it seems still doubtful how they actually 
ptnetrntc and dcstroj the tissues Secondary invasion of the liver or other 
orj,«ns— such as is seen at times in amcebiasis— is not known to occur in 
balanti liosis 

Ilulantidio is ui man is sometimes as omted with clinical sjmptoms 
espcciallv durthna and dysmterv Waller found that about 20 per cent 
of his cases showe 1 intestinal p) mptoms— the others being comparatiul) healthy 
carriers Seven colic is a common symptom and tenesmus loss of appetite 
thirst a dirty tongue and cachexn lave also been notvd Sometimes there 
is nausia or even vomiting There is typicallj no pjrexia and the leucocyte 
count is usuallj mrmal but sometimes a second try nntemia appears m the 
liter stag s 

W livn diarrhrca is pro ent the stools arc liquid and alkalim In more severe 
dysenteric cases thej contain in addition to mucus blood and occasiooallv pus 
Tin, nbdi men maj 1 etnme swollin I alpntion of the colon often elicits tenderness 
an l thickening nrn he felt through the abdominal wall When the dl«ca c has 
bcioim chronic gmera! wvakm s exhaustion and emaciation are tvpicxllv ol cr 
vibh (Llemaoltliv fut an 1 ankles has been noted (Strong 1901) Cmcral 
thickening o| the wall oi the bowil may be met with and al o strictures re lilting 
from cicatricial contraction of oil ulcers In Strong s analysis ol reported balm 
ti lial casts *> » jir cent of the pitients gave ft history of having either assoented 
with j igs or eaten or prej anal fresh sausagis an<l it npj ears pro! aid that human 
bongs u mil) acquire inhction with BiUntidnim colt through swallowing loci or 
drink contaminated with pigs faxes containing cv st 

Wired Infections 

Mixed inf 'rti >ns with ! th l>acillar\ an<l ainmhic dy uitcrj are bv no means 
uncommon anil Hetcher an l Jcpps (19 1) record them as present in 27 out ol 
their scrus of iw* casts or 11 per cent f>vs ntitj bacilli on 1 pathog me amirba? 
were on!) foun 1 together twies, in the Mine specimen of fa-c s an 1 from thn to 
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six or more examinations were necessary to discover all cases of mixed infections 
In 15 out of these 27 cases the double infection probably existed before the patients 
were admitted to hospital m the other 12 the bacillary infection wa3 apparently 
contracted whilst the patients were in hospital undergoing treatment for amoabic 
dysentery It is to be noted that bacillar} dysentery is frequently contracted in 
hospital Amoebic ulceration may be superimposed on a healing bacillary infection 
but this is rare It is much more common for acute bacillary dysentery to supervene 
m an intestine which is m a condition of chronic amoebic ulceration 
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The Diagnosis of Dysentery Use of the Sigmoidoscope The Laboratory 
Examination of Dysenteric Stools The Morphology of Enlamceba 
histolytica and of Balantidium coll 

In the diagnosis o£ dysentery careful clinical examination of the patient should 
never be omitted whilst it is advisable to have a four hourly temperature chart 
kept If the patient is not carefully examined such diseases as typhoid fever or 
tubercular enteritis or syphilitic stricture of the rectum may easily be mistaken 
for dysentery On the other hand laboratory examination of the stools is even more 
necessary than clinical examination of the patient 

The Use of the Sigmoidoscope 

Within recent years the sigmoidoscope has come to be more and more used in 
the diagnosis of the type of dysentery from which tht patient is suffering whilst 
its value in excluding conditions which may simulate dysentery 13 very great 
Fecent papers which haae drawn attention to the use of the sigmoidoscope — 
especially in connection with chronic and relapsing dysentery in India— are those by 
Hance (1927) and Gregg (19 7 8) also one by Minson Bahr and Gre c g (1921) The 
following are details with regard to its use chiefly taken from these three accounts 
The patient should first be carefully prepared or \ ery little will be seen In 
chronic cases it is as well to give a mild purgative overnight in order to clear the 
bowel The bowel is at the same time repeatedly washed out with warm saline 
from a rectal tube and large glass funnel the washing bemg contmuid until the 
returned fluid is quite clear This should he again repeated the next morning 
before the examination is made About 20 to 30 minutes before the examination 
is made gr J of morphia may be given hypodermically and a gr suppository 
of cocaine inserted into the rectum A\ ith these precautions an anesthetic is not 
usually necessary Examination is best earned out v ith the patient in the htho 
tomy position though Hance especially adaocates the knee elbow posture 

The instrument having been generously lubricated with glycerine is inserted 
into the anus and the patient directed to breathe deeply with his mouth open 
Relaxation being thus obtained the instrument is passed beyond the sphincters 
and passed gently onwards being left more or less to find its own way Dunn" 
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six ot more examinations were necessary to discover all cases of mixed infections 
In 15 out of these 27 cases the double infection probably existed before the patients 
were admitted to hospital m the other 12 the bacillary infection was apparently 
contracted whilst the patients were in hospital undergoing treatment for amoebic 
dysentery It is to be noted that bacillary djscnttry is frequently contniefed tn 
hospital Amoebic ulceration nrn be superimposed on a healin 0 bacillary infection 
but this is rare It is much more common for acute bacillary dysentery to supera enc 
m an intestine which is in a condition of chronic amoebic ulceration 
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The Diagnosis of Dysentery Use of the Sigmoidoscope The Laboratory 
Examination of Dysenteric Stools The Morphology of Entarruzba 
htstolylica and of Balantidium colt 

In the diagnosis oE dysentery careful clinical examination of the patient should 
never bo omitted whilst it is advisable to have a four hourly temperature chart 
kept If the patient W not carefully examined such diseases as typhoid fever or 
tubercular enteritis or syphilitic stricture of the rectum may easily be mistaken 
for dysentery On the other hand laboratory examination of the stools is even more 
necessary than clinical examination of the patient 

The Ute of the Sigmoidoscope 

W lthin recent years the sigmoidoscope has come to be more and more used m 
the diagnosis of the type of dysentery from which the patient is Bufienng whilst 
its value in excluding conditions which may simulate dysentery is very great 
Recent papers which have drawn attention to the use of the sigmoidoscope — 
especially m connection with chronic and relapsing dysentery in India — are those by 
Hance (1927) and Gregg (1928) al o one by Manson Bahr and Gregg (1921) The 
following are details with regard to its use chiefly taken from these three accounts 
The patient should first be carefully prepared or very little will be seen In 
chronic cases it is as well to give a mild purgative overnight m order to clear the 
bowel The bowel is at the same time repeatedly washed out with warm saline 
from a rectal tube and large glass funnel the washing bemg continued until the 
returned fluid is quite clear This should be a 0 ain repeated the next morning 
before the examination is made About 20 to 30 minutes before the examination 
is made gr { of morphia may b< given hypodermically and a gr ^ suppository 
of cocaine inserted into the rectum With these precautions an anastbetic is not 
usually necessary Examination is best carried out w ith the patient in the htho 
tomy position though Hance especially advocates the knee elbow posture 

The instrument having been generously lubricated with glycerine is insr rted 
into the anus and the patient directed to breathe deeply with his mouth open 
Relaxation bung thus obtained the instrument is passed beyond the sphincters 
and passed gently onwards bemg left more or less to find its own way Durmg 
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its passage m the anal canal it will be observed that the sigmoidoscope points first 
towards the patients umbilicus and then on entry mto the rectum changes its 
direction to adapt itself to the sacral curve On this change of direction taking 
place the obturator is removed and the eyepiece with illuminating device sub° 
stitute 1 the remainder of the passage of the instrument being under direct visual 
control If the lubrication has been liberal and the bowel thoroughly emptied 
but little use of the bellows is necessary In this way a thorough and detailed 
inspection of the rectum and the lower 4 to 6 inches of the sigmoid flexure is possi 
hie In normal healthy persons the bowel w all should be in soft folds which 
should yield gently as the instrument is advanced m the direction of the lumen 
The mucosa should resemble the inside of the cheeks in colour hut be slightly 
less shiny and the small blood vessels are more prominent On reaching 
the pelvic colon the wall appears more flexible and the folds smaller and more 
numerous 

In acute bacillary dysentery the sphincter may be h} per or hrpo tonic the 
bowel is intensely hypereraic and instrumentation is painful The contents of 
the bow el consist of a uniform mixture of blood and mucu with which much pus 
may be incorporated The surface of the mucosa is dull and cedematous thicken 
ing takes up the folds of the gut so that they b come less apparent There may 
b large irregular ulcerated areas but not infrequently the bowel presents a spongy 
uniform wall which oozes blood all over on the slightest touch 

In chronic bacillary dy enter} the perineal muscles arc wasted the sphincter 
tone poor and the anus almost patulous The mucous membrane may show 
general injection and hyperajmia bleeding casil} when touched or there may be 
irregular ulcers shallow with their margins not undermined and their bases showing 
shreds of muco pus of which a film mav cover the whole ulcer Areas of exube 
rant granulation tissue may mask subjacent ulceration and the latter may only 
be revealed on removal of the former with a wool carrying probe The folds of the 
gut may be narrow and scanty The surface may in one place show anaimia and 
in another be hyperiemic and glazed or granular in appearance 

In amoebic dysenterj there are frequently accompanying hemorrhoids the 
sphincters are usually normal in tone and the rectum is thrown into voluminous 
folds so that the bowel appears redundant These folds are soft and are easily 
pushed aside without pain The contents of the bowel arc mixed faces mucus 
and blood The sheen of the mucosa i-> of normal colour and scattered on the 
bowel wall are ulcers which arc usuallj small clear cut oval circular or diamond 
shaped or saucer shaped The smallest ulcers are about the size of a pm s head 
with the intervening mucous membrane normal in appearance Sometimes the 
ulcers crown Bmall elevations in the mucous membrane m which case they give 
an appearance resembling minute boils of carbuncles In more acute cases the 
ulceration is much more extensive and flame shaped and blood stained mucus may 
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be observed drifting into the rostrum nt and obscuring the view Instruments 
tion is usually painless despit* the ulceration 

One of the chief merits of the u e of the si e moi loscope is that not only mil 
it often enable an immediate clinical diagnosis of which type of dysentery is present 
to be given but it will enable the observer to get perfectly fresh material for 
microscopic examination and culture 

The laboratory Examination of Dysenteric Stools 

"U treatment is to be properly applied it is essential that as soon as the patient 
comes under observation the correct diagno is of which type of dy entery he is 
suffering from shall be made Whilst the general clinical state of the patient and 
the use of the sigmoidoscipe may help to differentiate between bacillary and amoebic 
dysentery the examination of the stools in the laboratory alone will enable, the 
physician to say with certainty which type of infection is present 

1 The first essential is tint the stool must be a fresh one free from urine and 
antiseptics passed into a dry bed pin If jossible the whole stool should be sent 
for examination Examination of stale stools is a waste of time A useful method 
of obtaining perfectly fresh miternl is one advocated by Colonel Proctor ims 
If the patient is in the labor vtory suffering from dysentery a suft rubber catheter 
can be passed well into the rectum twisted round several times and withdrawn 
There w ill then be a good dt al of blood stained mucus m the eye of the catheter 
sufficient at least for microscopic examination and culture This ensures obtaining 
perfectly fresh material The use of & sigmoidoscope will also ensure obtaining 
fresh material 

2 First record the macroscopic appearance of the stool As shown by 
Cunningham (1923) macroscopic examination of stools is of great value m 
controlling epidemic and endemic dysentery in such institutions as jails etc 
Daily macroscopic examination of the stools of all inmates will soon enable 
one to identify those men who are passing blood and mucus or mucus only and 
to segregate them further microscopic examination in the case of these 
men will show what type or types of dysentery are present and indicate the 
correct line of treatment 

The stool in bacillary dysentery may vary a good deal in character especially 
if the disease has lasted for some days but typically it is an inoffensive stool com 
postd almost entirely of bright red blood and mucus w ith little or no free tl matter 
In amoebic dysentery the character of the stool may l«. v ery varied indeed It may 
be simply diurrhceic it may be semi formed with or without adherent traces of 
blood and mucus and its colour may vary from deep brown to greyish green 
It is often a small stool dark and tarry in colour As a rule the blood and mucus— 
the former of which may be invisible to the naked eye — tend to mingle more inti 
mately with the fatal matter than in the case of the bacillary stool Taken all 
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The microscopic characters of the exudate in the stool in amcebic dysentery are at 
follows — 

(a) The total cellular exudate is in general sc ant> A few poly morph onucle-ir 
leucocytes some coarsely granular losmoplule leucocvtis and clumps of red cor 
puscles comprise the picture E histolytica secretes a powerful proteolytic firm on t 
and this results in semi digestion of cellul vr ei ments Thus as wd] described by 
\nderson (1921) the chief elements in the field are pyknotic residues red 
corpuscles reduced to half or quarter of their original size polymorphonuclear 
leucocj te nuclei and nuclear remnant lvmg free in the fluid Ai demon states that 
such pyknotic cell remnants comprise 83 per cent of the total leucocytes seen 
(b) Macrophages may be occasionally present but they are vcr\ scanty m number 
and only v ery rarely seen Anderson in fact states that they were absent from 
the stools, of five cases \ery carefully examined (c) A few intestinal 
epithelial cells aie usually present hut in scant) numbers (d) The few 
polymorphonuclear leucocytes present show marked degeneration they present 
a mouse eaten appearance due to proteol) tic digestion are shrunken and 
disintegrated— a process finally going on to the pro luetion of pyloiotic residues 
and free nuclear remains (e) The bicternl picture may varv Sometimes the 
only extraneous organisms seen are occasional chains of streptococci and scanty 
> easts— the latter identified as 6uch b) their multiplication hr budding Sometimes 
however an amcebic stool may be loaded with bacteria aud in such stools the 
motile E histolytica die off aery rapidly The degree of bacillary infection 
in an amoebic stool may indeed exceed that in one due to bacillary dysenter) 
(/) Secondary infections may be present Of these infections with haemolytic 
streptococci and with Vincents infection are the most important In quite a 
number of cases of amcebic dysentery an infection with \ inccnt s spirochete and 
the fusiform bacillus supervenes usually as a transient phenomenon on amcebic 
ulceration Spirocluetes in general are not at all infrequent in amoebic stools 
and if daily examination of the stools be conducted it will frequently be found m 
amoebic dysentery that at about the 4th or 5th day of the disease the stool 
swarms with Vincent s infection and that this infection clears up within another 
3G or 48 hours 

The most important change however concerns ( g ) the red blood corpu cles 
In amcebic dy entery there appears to be a marl ed change m the erythrocyte mem 
Inane which becomes sticky and agglutinative As the stool is generally markedly 
acid and the hsemoglobin in it is being converted into acid hrematin the limiting 
membrane of the erythrocyte appears to degenerate The red blood corpuscles tend 
to appear not singly or in rouleaux but agglomerated together into half fused 
masses One may here giv e a striking instance of this degeneration In November 
1923 the junior writer s attention was called br Dr D M Das Gupta Assistant 
Professor of Protozoology at the School to a most unusual appearance m a fresh 
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amcebic stool The stool was full of actively motile F histolytica pushing 
their wav through their environment as Dobell well describes it like slugs 
moving at express speed But in every single microscope field in six consecutive 
preparations examined there appeared two or three red blood corpuscles 
which appeared to he motile and which presented exactly the appearance of a 
Trichomonas with an undulating membrane If pro. sent in only a part of one 
film such an anomalous appearance would of course suggest an artefact but 
this curious and aberrant appearance was present m every field in the six films 
examined Stained preparations were made and a study of these showed the 
nature of the artefact present The stool was full of spirochsetes with regular 
even curvature — presumably S turygyrata Owing to the adhesiveness of the red 
blood corpuscles many of these spirochastes were adherent by either one or both 
ends or by their whole length to the edges of the red blood corpuscles 
and their movement gave the curious appearance of an erythrocyte with a 
marginal undulating membrane 

This adhesive character of the erythrocytes in the amcebic stool is so marked 
that if it be present in a stool which otherwise shows the cellular character of a 
bacillary dysentery infection it should arouse the question of the possibility of 
mixed infection 

Anderson sums up the characters of the acute amcebic stool as showing a very 
small proportion of polymorphonuclear leucocytes— 7$ per cent in the differential 
count many coarsely granular eo mophde leucocytes — an average of 2 to 6 per 
cent in the differential count an absence or ranty of macrophages and a high 
proportion of pvhnotic cell residues 

The microscopic characters of the j/oal in bacillary dysentery present an 
entirely different picture Here the whole microscope field is full of cell 
Of these (a) some 00 per cent are polymorphonuclear leucocvtes Although 
degenerated they present a totally different appearance to that of the scanty 
polymorphonuclears in the amcebic stool To quote Anderson (loc cit ) thev 
appear to die en masse their cytoplasm becomes full of refractile fatty 
globules the cell outline is well preserved however and the nuclei as seen m 
saline show up as dull greenish masses There is not here — as in the amoebic 
stool partial digestion ind marginal disintegration but rather fatty degeneration 
and swelling Many of the polymorphonuclears in a fresh stool however arc 
norma! (b) Intestinal epithelial cells arc fairly numerous they are either 
columnar or squamous and are usually somewhat swollen but with clearly 
visible nuclei (c) Endothelial cclL are usually present in some numbers Itke 
the polymorphonuclears they show similar degenerative changes being usually 
v acuolated w ith brt ahmg dow n nuclei (d) Macrophages are pre ent in some num 

hers — about 2 per cent of the differential count according to Anderson The 
macrophage is a celt which is ra origin either a large hj aline mononuclear leucocyte 
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The microscopic appearances of the stool in a rn cubic and in bacillary dysentery respec 
lively 

Fig A Am cubic dysenteric stool Note the scanty cellular exudate 

(a) Motile Enlamaba histolytica with pvcudopodia and ing stcd red blool 
corpuscles 

{t) Agglomerated masses of red blood corpuscles showing their adhe ire 
tendency and change of haemoglobin to acid hsmatm 
(c) Flakes of mucus 

((f) Degenerated polymorphonuclear leucocytes showing mouse-eaten 
appearance 
{<?) Lymphocyte 

{[) Coarsely granular eosmopbile leucocyte 
($) Pyhnotie and nuclear residues 
(A) \ easts 

(i) Chains of streptococci 

Fig B Bacillary dysenteric stool Note the abundant cellular exudate 

(a) Unaltered red blood corpuscles showtn" normal dicbroic jellow green 
colour 

(&} Polymorphonuclear leucocytes many of which show fatty degeneration 
and refractile dots 
(c) Chost cells (tide text) 

{d) Degenerated epithelial cells 

(e) Macrophages showing ingested red blood corpuscles fat droplets am! 

nuclear remains of ingested leucocytes 
(/) Endothelial cells roanj degenerating 
($) Scanty non motile bacilli 
(A) Lymphocytes. 
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a detached endotheli A cell from the capillaries more usually or sometime a wander 
ing plasma cell Tli y show up verv clearly and can be identified by their large sue 
prominent nucleus which is usually oval and the ingested remains of erythrocytes 
nuclear remnants rf ingested leucocyfi? and fatty globules Many authors sptah 
of these nils as being absolutely non motile On the other hand they could not he 
phagocytic it the y did not possi ss powers ol lorming pscudopodia and they are y ery 
sluggishly ainmhoid The ammboid activity 13 howe\ er so sluggish that prolonged 
observation under the microscopt is necessary to observe the formation of small 
knob like p eudopodiA (r) The «d blood corpuscles ore unaltered they show up 
as isolated cells or in normal rouleaux and the tendency to adhesion and a glomera 
tion seen ui the atumbic stool is here absent (/) Gho t cells are a prominent 
feature of the exudate 1 e celts which have lost all structure but not their outline 
and which show a dear definite celt wall almost devoid of cell contents— mere 
ehulows of their original selves Many if not most of them arc derived from 
breaking down polymorphonuclear leucocytes Tinally (5) the waterways between 
the cells show a very scanty bacterial content In the early and acute case bac 
tern are extraordinarily s< anfcy a few non motile bacilh arc seen in each field on 
focussing sometimes in the fluid at a higher ltvel there arc scanty clusters of 
non motile bacilli of the dvsentcrv group 

\ndersou sums up the char ictus oi the, bacillary stool as being preponderance 
of polymorphonuclear leucocytes absence of eosinoplule 1 ucocytes tbe presence 
of prominent macrophages and ab cnee of pyknotic residues To these characters 
"o would ad \ absence ol any change in the ted blood corpuscles which show their 
nonnal dichroic yellow green colour 

It should be added however that the microscopical characters of the bacillary 
dysentery stool m iy vary (a) with the specific organism concerned- thus in 
Flexner bacillus infections the stool is not infrequt ntly ftcculant and with less 
cell ctudate (1) with the st ige of tho diseasi Thus Manson I5a.hr Perry and the 
late bir Patrick Manson (1922) give the following as the characteristic cell 
picture during the stages of a bacillary dysentery case of average seventy — 

Stsiqc 1 First three days 0 / the disease — Preponderance of polymorphonuclear 
leucocytes fresh red blow! corpuscles macrophages endothelial cells intestinal 
epithelial cells an 1 calcium phosphate crystals lew >1 lblc micro organisms 
■Stage 2 Second three days 0 / lAr disease —Disintegrating pus celts Ted cells 
bile stamel columnar epithelnl cells disintegrating macrophages and caluum 
phosphate try stilt Many inotilt, bacilli ai ible 

Stngp Z TJnVd three days of (he disease — Di integrating red cells free hsraa 
tmdin crystals pus cell in an advanced tage ol degeneration containing fat 
parti ha with active Browtuan movcm nt largo numbers of motile bacilli and 
often flagellate protozoa or it may be actiw F erdi 



62 


DYSENTERIES OP INDIA 


As the acute attach of dysentery subsides and convalescence sets in certain 
changes occur m the character of the cell exudate as seen under the microscope 

In the auMobic stool the most prominent feature is the appearance of Charcot 
Leyden crystals {Fig 13) These arc of four types (a) thin sharply pointed 
whetstone shaped crystals varying from 5 ;< to 50 /t m length (h) short almost 
diamond shaped forms (c) forms «umhr to the type (a) but with the ends tron 
cated and (d) Ions scicuhr forms In all caoea they show up with a green clear 
refraetde look and stain an intense jit Lhck with iron h-tmatoxybn st lining la 
iodine preparations they show up bull) Chemically Charcot Lit den crystals 
appear to consist of ethyl mime and to be a product of tissue digestion by £ 
histolytica Aa shown hj Acton (1918) and by J 0 Thomson and Robertson (1921) 
the appearance of Charcot Levihn cri stils m the stool is almost jnthognornoDic 
of amcebic infections and they mav persist in the stool long after even evsts of B 
histolytica have ceased to be found So characteristic indeed of amcebic infection 
do we regard these crystals that their appearance in an acute dysenteric stool 
together mth that ol actnely motile f htstolyiuxi we regard as evidence at true 
relapse m amcehio infection -as distinct from re infection of a prenouslv cured 
patient 

In the bacillary dysentery stool as the acute symptoms subside the secondary 
intestinal protozoal parasites become prominent Motile vegetative Endohmax 
nana and lodamaba bulschlu are frequently seen it this stage whilst such stools 
often show vegetative Entamaba coh rn considerable numbers The tv o commonest 
organisms in such stools however Rte Trichomonas homtnts in its motdc 
vegetative phase and Blartocyshs hormms — a fungus ot high type and a source of 
considerable confusion to the hboratoiy worker —which often appears in profusion 
In the meantime the pH of the stool w rising towards the normal of about 7 2 
in the amtebic case nnd falling very slightly to about 7 6 to 7 8 in the bactlhry 
case 

In balantidial dysentery according to Haughwout (1924) the cellular exmlate 
is at first rather like that in an amoebic dysenteric stool scanty and with an 
absence of macrophages and ghost cells He states that the action of the baho 
tidia on the mttcosi oi the colon is mechanical rather thin by the production of 
enzymes and hence epithelial cells of normal appearance tend to be shed in fair 
numbers -and to appear uv the stools Later on with reaction occurring lit the 
infected gut pus cells may appear in considerable numbers but under such 
circumstances the worker must be very careful not to mistake Balantidium 
coll in the stools of a patient suffering from bacillary dysentery for balantidial 
dysentery 

During the later phases of atncelnc dysentery the ulcers may become secon 
danly infected with streptococci or other pyogenic bacteria Under these condi 
tions the vegetative forms of F histolytica may be found in a stool which has a nch 




U \ cgM*t to S ta <tU », loljt ca { El 





CHiPTER III 


63 


cellular exudate full of polymorphonuclear leucocytes Again the utmost care 
must be taken to exclude bacillary dysentery 

In cases ot balantidial and amoebic dysentery can ful and thorough examina 
tion of the stools will almost always enable the liberator) w other to find the protozoa 
responsible in then actively motile and ve^ctatm. phis> on tin. other hand 
the characters of the cellular cxudite in acute bacillary dysentery ire so typical 
that this infection can usually be dn„Josed at once from them lienee the 
laboratory worl er in most instances \\ ill be able to send sueb an immediate repott 
to the waiting phvsician as vncobi dvscntiry or balantidial dy “nterv or 
probable bacillatv dysentery which will < niblc the appropriate treatment to be 
instituted at onm, without "waste ol time 

Haughwout (1921) sums up the results ot his study of the cytodiagnosis of 
dysenterv stools as follows — 

1 The cellular exudate of acute bacillary d> enttry ls characteristic of that 
and of no other intestinal disorder Its distinguishing features are pre ent in the 
early stages of the onset and offir no difficulties in mterpre ition 

2 The absence of endothelial nvuropbages am' ewdence of toxic necrosis in 
a leucocytic exudate no mattpr how n h is sufficient to rule out a diagnosis of 
bacillary dv euterv Such decision hov,t vet should 1 v. made only aftet prolonged 
search of several cxrefullv made preparations from different portions of the 
bowel movement 

1 The cellular exudate occurring in protozoal dysentery is mainly of value 
in estimating the extent of accompanying bacterial mkctions Vo dingnosia of 
protozoal dysentery shoul l be m uk except in the j»r« seuce of jr 0 amsms in the 
tropluzoite stage of their life cycle and un kr circuimtain.es that make it 
probable that they and no other or e anisin ire tilt came of the prevailing acute 
process 

* Certain non specific affection of the colon gv\e n c to the production of 
large masses of mucus This mucus may contain desquamated epithelial cells 
in large numbers as well as leucocytes and cells of uncertain origin Superficially 
such masses may resemble the exudate of bacillary d> senti ry but brief study of the 
cells shows its composition to bi i>o different from that of bacillary dysentery 
that it becomes impossible to mistake such an exudate for that of bacillary 
dysenti tv 

6 Cellular cxudati s ol other types i ftm present features tint 1 nd themseh ts 
to analysis and ultimate interpret ition in chni al terms 

mil 

respou. ibk for the dysentery Ifenci ne must next deal with these seriatim In 


Having examined the characters of the cellular exu late the laboratory worker 
next concentrate his attention on trvmt- to im> 1 \te the organism or organisms 
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cellular exudate full of polymorphonuclear leucocytes Again the utmost caro 
must be taken to exclude bacillary dysentery 

* * * * 

In cases of balantidial and amtebic dysentery can fill and thorough examina 
tion of the stools will almost always enable th laboratory worker to find the protozoa 
responsible in their actively motiU. and ve 0 etiti%e phase on the other hand 
the characters of the cellular exudate in acute bacillar) dysentery arc sotypicil 
that this infectu n can usually be diagnosed at once from them Hence the 
laboratory worker in most matinees will be able to stud such an nnmedute report 
to the waiting physician as vnaabic dvsi nt< ry or biluitrfnl dy entetv or 
probable bacillary dysentery which will enable the appropriate treatment to be 
instituted at once without waste of time 

Hiughwout (1921) suras up the results of his study of the cytoliagnosis of 
dysenteric stools as follows — 

l The cellular exu Lite of acute bacillary dysentery is characten tic of that 
and of no other intestinal disorder Its distinguishing features are present in the 
early stages of the onset and offer no difficulties in mterpre vtion 

0 The absence of endothelial macrophages in 1 evidence of tone necro is in 
a leucocytic exudate no matter how nth is sufficient to rule out a diagnosis of 
bacillary dvsenterv Swh decision how ver should he in wle only after prolonged 
Bearch ot several carefully male pri p stations from different portions o! the 
bowel movement 

1 The cellular exudate occurring in protozoal d\ entery is mainly of value 
in estimating the extent of accomp \nymg bicteml infections No diagnosis of 
ptotozoai dysentery should b< mide except in the presence of organisms in the 
twphiznte stag( of their life cycle and un let circumstances that make it 
probable that they arl no other organisms ire the can e of the prevailing anile 
process 

1 Certain non specific affections of the colon gw e rise to the production of 
large mas es of mucus This mucus mav contain dcs juaraited epithelial cells 
m lar t numbers as well as leucocytes an l cells of unc rt.un origin Superficially 
such rnasies may resemble the exu late of bacillary dysenU ry hut brief tudy of the 
cells shows its composition to b< t>o different from that of bacillary dysentery 
that it b comes impossible to nrntal •_ such an exudate for that of bacillary 
dyscnti ry 

6 Cfltular exudates of other tj fes often present features that 1 nd theras Ives 
to analysts and ultimate interpretation in clim al terms 


Having examined the characters ol the cellulir exu late thi laboratory worker 
will next concentrate hw attention cm trvu)„ to i olvte the orgmi m ot orgimsms 
responsible for the dysentery Ifencc we must next deal with the e enatim la 
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cellular exudate full of polymorphonuclear leucocytes Again the utmost cate 
must be taken to exclude bacillary dy cutcry 

In ca es ot balantidial and amcebic dy senterv cartful and thorough examina 
tiou of the stools mil almost always enable th laboratory w orl er to find the protozoa 
responsible in then actively motile and \t 0 ttati\u phase oti the other hand 
the characters of the cellular exudate in acute bi ciliary dysentery are ao typicil 
that this infection can usually be diagnosed at once from them Hence the 
laboratory worl er in most matinees will be able to send such an immediate report 
to the waiting physician as amcnbic dystnttry or balantidnl dv entcrv or 
probable bacdlarv dysentery which \\ ill enable the appropriate treatment to be 

instituted at once without waste of time 

ILaughwout (19 ’l) sums up the re ults of h» stuly of the cytodiagnosis of 
dysenteric stools as follows — 

1 The cellular exu Ute of a«*ut bacillary dv entcrv is character! tic of that 
and of no other mte troal disorder Its distinguishing features an present in the 
early stages ot the onset and offer no difficulties in mterpre ition 

2 The absence of endothelial imcroj hages and evnhncc of toxic necrosis in 
a leucocytic exudate no matter how rich is sufficient to rule out a diagnosis of 
bacillary dv entery Su«*h decision how %tr should h. made only after prolonged 
search ot several cirefullv made preparations from different portions cf the 
bowel movement 

1 The cellular exudate occurring m protozoal dysentery is mainly of value 
in estimating the extent of accompanying bacternl infections No diagnosis ot 
ptotozoal dysentery shoull bo mide txcept m the pnsence of or e iimms in the 
trophozoite stag« of then life cycle and un ler circumstances that make it 
probable that they and no other orgim ms arc the can e of the [ rev ailing acute 
process 

4 Certain non specific affections of the colon j," e nso to the production of 
large mas es of mucus This mucus mas contain des juam ite l epithelial cells 
in Urge numbers as well as lcucocyti s an 1 cells of uncertain origin Superficially 
such mas es may resemble the exudate of bacillary dy uit» ry but brief stu iy of the 
cells shows its composition to b so different from that of bacillary dysentery 
that it b comes impossible to mistake such an exuditft for that of bacillary 
dysentery 

b Cellular exudat is of other tjf es ofttn j res nt ftaturcs tlntl nd themselves 
to analysis and ultimate interpretation m dim al terms 

Having examined the character of the ctllulir exudat* the laboratory worker 
will next concentrate his attention on trying to tolvte the organism or otginwms 
responsible for the dysentery Hence we must next deal with the e seriatim In 
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the stool of acute imceliw dysenter) lie will come across the actncly motile veec 
tative forms of L-nlamtt'ia SKSofjrtaj-mirally a uasnlmlb mmkeis h tie 
tool of balantidial dysentery there should not be much difficult} m coming across 
the large tree so iraming forms of SdmMium call In bacillary <lj senterj cultaral 
methods will be nei'esaaiy 

The legetaine Form of rnlamata histolytica 
We may first Consider this as seen m a perfectly fresh amccbie dysenteric stool 
When rounded up the vegetative form measures from 18 {/ ta 40 ft, usually irom 
20 ft to <50 ft but is sometimes smaller than 10 ft One third of the cv toplasm of 
the arnecba consists of clear, translucent highly retractile ectoplasm the remaining 
two thirds consisting of finely granular endoplasm a point which is of coraitkraWe 
value m differentiating it from vegetative J? colt (Fig 14) 

The movements of the amoeba in the perfectly fresh state are verv character 
istic The folio ring description js taken from Dobell (Dobell and 0 Connor 1931) ~ 
\ norms! uidtvdual just removed from its host an 1 examined in a suitab'e 
medium and under favourable conditions of temperature displays astonishing 
ftetiv ity It flow s almost in a straight line across the field of the microscope in an 
exteu led form which suggests a slug movmg at express speed In this condition 
the anterior end consists of a single large pseudopodium, ad ancmg so rapidly that 
no sharp line can be seen separating the ectoplasm from the endoplasm The red 
corpuscles contained within such an organism flow about and roll round one 
mother with everv movement m though the protoplasm were a mobile liquid ' 
Thomson and Itobcrtson (1925) give the following descrip ion of the movements 
of I histolytica as seen m material from culture tn vitro — When actively motile 
C histolytica becomes stretched out m a ribbon <»h ipe with blunt rounded ends 
The ( ctoplasm while clearly differentiated from the endoplasm, ) et tended to main 
taut the general outline of the amoeba That is to way the blunt rounded anterior 
end consisting of the ectoplasm was the same width as the remainder of the body 
Movement was usually more or less direct not as in some of the other species 
indeterminate and the distance covered considerable 

In brief motile E histolytica has a tendency to triad across the microscope 
field whereas the other intestinal entanKcb® do not cover ground vvith anything 
like thf same rapidity tenihn 0 far mor< to remain in or about the same spot The 
advancing large rounded pseudapodinm consists nlmist entirely of clear ictopfa m 
the endoplasm flowing in from behind ns the pseudopodtuuv advances A point 
which such actively motile atncelm oltcn exhibit » that the posterior end is often 
pulled out as if trailing with particles of debris adherent to it 

The endoplasm which constitutes two thirds of the ammba is very fifrtfy 
granular Its colour os seen in saline is not infrequently rather yellowish from 
digested haemoglobin In the endoplvsm in a large proportion of the individuals 
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encountered in m in cebie dysenteric 6tool are ingested red blood corpuscles These 
may number usually from 1 to 10 although is many as 4S have been encountered 
with i single individual They may be singly — more or less reduced in size by 
digestion — in the endoplasm or may lie either singly or m some numbers in a 
more or less large food vacuole They stun black with iron hffimatoxylm Their 
size is more or less reduced as they are in process of digestion sometimes only 
a tiny remnant of a red corpuscle is seen If the stool be a fluid but a non 
dysenteric one with no red corpuscles available there will be none in the 
amenbae 

This ingestion of red blood corpuscles affords a valuable means of identifying 
motile E histolytica in a dysenteric stool Any entammba found m a dj en 
tone stool showing active motility and cont lining ingested red blood corpuscles 
is ipso facto E histolytica is the sifest working rule for the student to go by 

In addition to feeding on red blood corpuscles F histolytica obtains an 
important part of its nutrition by osmosis from the rich dissolved tissue juice 
prepared for it by its powerful proteolytic ferment It is this excreted ferment 
which explains its tissue dissolving powers the ulceration which it causes is not 
due to a mechanical forcing of its way ly pseulopodnl activitv into the colon 
mucosi but to its causing lysis of the tissue cells In a section of infected colon 
mucosa it will be seen that the aiwbm lie in little pools of liquefied tissue 

Dobell states that rarely F ' tsiolytica actually invests tiny fragments of ti ue 
cells of the host During seviral years of studv of F histolytica however we 
have never observed this phenomenon and it must be of considerable rarity 
It will sometimes ingest starch grams if these are present in the ficces 

The nucleus of E histolytica is true to the nuclear pattern in the genus 
Entamccba but of much finer and more delicate type than that of E colt It is 
vesicular and spherical and measures some 4 ;< to 7 /< in diameter When 

stained by iron hematoxylin its structure is seen to be as follows —There is 

a delicate clear cut achromatimc nuclc ir membrane delimiting the nucleus from 
the cytoplasm On the inner aspect of this nuclear membrane is a thin uniform 
deposit of chromatin apparently consisting of very fine granules in contact with 
one another In optical section the nuclear membrane with its fine deposit of 
chromatin appears as a finely beaded ring The karyosome is small spherical not 
more thin 0 5 ji to 1 /i in diameter and lies m the exact centre of the nucleus 
(In badly fixed specimens some distortion of the po ition cf the karyosome 

may tale jliee ) Between the fine central knryo ome and the peripheral 

chromatin on the nuclear membrane is a clear zone containing no chromatin 
The result of the delicacy of structure of the nucleus of E histolytica is that 
the nucleus u inv i ible in a saline preparation in contra distinction to the brightly 
visible retractile nog nucleus of E cob 
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Such is the picture presented by the vegetative phase of F Jmldytica a* seen 
ia ft perfectly fresh amoebic dysenteric stool and it u quite unmistakable The 
protoplasm of the aniesba is perfectly sterile and it nev er ingests bacteria or 
yeasts 

In the passed stool however the vegptativ e araeeba coiarnences to die almost 
immediately and (in the tropics) js often dead mthm about two hours after the 
stool has been passed It is precisely this fact which has led to the tremendous 
confusion with regard to E histolytica m the literature since H 13 safe to say that 
quite the majority of workers have worked with stale stools and dy ng enfamceW 
and hence have given inaccurate dcsenpf 102 s of the parasite 

Dying vegetative E histolytica prevents a picture entirely different from that 
of the fresh, actively motile forms (Tin 15 (U 12 13) and Fig 14] To quote 
Dobell The animal soon ce-sca to progress ami becomes mare or loss sessile In 
this CondltJO'l it usux’lv continues to undergo pronounced changes at shape accora 
panted by the emission of a few loege blunt and Hade like pseudopodia These 
p^eudopodn art perfeotl) hyaline and highly rtfruigent and are compo cd en 
tirely of ectoplasm -a fairly sharp lint, of demarcation being visible betvma their 
clear protoplasm and the granular endoplasm Slot emcats of this tv pe mav cob 
tinue for hours before the animal finally rounds up ceases to move and dies ho 
urmlar mov eraent is performed under the microscope by any of the other intestinal 
amoJbf© of man 

In brief the amceba non ceases to travel find remains stationary It continues 
to throw out large \ o'utrunous dome shaped pseudopodia consisting only of clear 
ectoplasm from different points of Its surface continuously In the meantime the 
endoplasm becomes progressn ely more and more vacuolated the vacuoles are 
characteristically spherical and they tend to fuse together into ever larger vacuoles 
further bacteria of all sorts now commence to invade and parasitise the dying 
atneeba As Dobell remarks Bacteria are almost invariably absent from all 
E histolytica 111 a perfectly fresh aracebic dysenteric stool also in the entammbcc of 
experimentally infected kittens But as the amceba die 1 ! it becomes the prey of 
the bacteria n the stool and soon its protoplasm — both ectoplasm and endoplasm ~ 
is found to contain numerous bacteria of all sorts cocci and bacilli alike In stale 
stools or liver abscess pus the majority of the amoebic often contain bacteria 
and as a rub the staler the material and the more d rgrnerate the amceba- in it 
the more plentiful ate the bacteria contained in them 

Further as the amccba dies its nucleus breaks up The chromatin on the 
nuclear membrane breaks up into large irregular masses which may he anvwhere 
within the nucleus The karyosome degenerates The result is that m place of 
the typical histoly tica type of nucleus invisible in a silrne preparation we have 
now a breaking down nucleus showing irregular masses of chromatin within the 
thin nuclear membrane These chromatin masses may be visible in a saline 
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Fia 15 Entarnrxba htslnlgl eu (\ttcr DoMI 1010 and Diboll and 0 Connor ION) 

1 \ <■ print i vo phase Note tho nuclear structure and aleence of all ingested food 
pnrticlc except rr 1 blood corj usd s erl ectoplssm — compn ng one third of tb# 
volume of tho amrebs n remsins of ingested ret eorp cles 
° ^ Pre cystic form the am libs roun ling up and withdrawing their pseudopodia 
4 Cy t at tl mono nucleate phase a glycogen vacuole e I chrotnatoi 1 bars 
« Cyst at the bi nu 1 ato phase J gljcoi-a vacuole eA chromato d bars 
6 7 Mature cysts at the tetra-nudeato phase eb chrora. tm 1 bar 
8 9 10 Cy Is o( ft email sued stra n at 1 and 4 nucl ate phases Note tho massive 
chromato d b its 

11 1° 13 Dying vogetat ve h hi Myfica in a stal stool Nucleus d generating eidoptism 
para itiscd by bactcna 

14 Mono nucl ato cy t degenerating in a stal stool Nucl us ard hromato d substance 
breaking up bacteria in endoj la m 
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pMjnwtion a? brightly rcfmtil* bwd* an l tie nucleus may now become visible 
m silme as an »rregnhr distorted nag showing contained refracide dmarntro 
njvvses 

At Uvn stige tuth its endojpmm showin Q eoatunc \ hactim anil »ts btiahtng 
down nucleus basing become visible the student may* mistake vegetative P h\t 
lalifttca for vegetative E cell The f»ct however thvttwo thirds of the animal 
c nsists of clear ectophvm and chat f he large slowly emitted dome shaped pseudo 
podia arc w hoUv composed of ectoplasm only serve* e'en at this stage to 
distinguish F kislaljtuxt from F eoh 

hm'illy and usuvUv within two hour afUr the stool has been passed (in the 
tropic**) vegetative F histolytica dies The dead amcel-v is simph a rounded up 
an { motionless was? of profopfosm full of baytem preying upon it filled with 
sennfusel spherical \ acuoles and showing a few refrac tie chromatin tenuities 
Hits Cam 1* quite unros'Opiimble as E histolytica or even as an amoeba at all to 
anjooe who is not verv familiar mlced with it It is usually mistaken for a de 
f,t iterated ieuco vte in any cite it is quite impossible to t aae a diagnosis of omcobic 
Ivs nterj upon the fin ling of such forms Hence a gun the imperative necessity 
for the laboTfttoT) worker to insist upon receiving only perfeefir fresh stools for 
wwimation 

V en nttH a ralH 1st »WJ h tb t*> t» tftttl 0*1 forth put bl m thod ct d sfnoeia 

\r»nj) a jh n* in If pt(h t d m rttk Ulry have ao c«t( lljr ult ated E A tiolyUca a til o 
t t it oir (r t> mtij re $n «J dial tb y ra r Jy aUn»te>l Itrv 1 1 m« mteha front (h» «{<wia It 
ipi M thtCtlr(WH) u « tel tboi qb it u d ol tful »b tb he o reeded m y ding multi 
ll t n fib t» b rth* merely VV> >t»i n 1 *tf Atrpetit n f hu rpewn nU by 

Mi bill *j)l I) sW * on a «•*<{ I 

Ml > h * rl r alt myt n* no* f h »ton t \ntercit only nc the f oneet work of Jloetk and 
flrlnhla fit f (In looking 'p til 1 1 alum on this subject Vl * »tu l nt ahontd <st>n ult tho foil 
(I < l d f»[K r i/» t> W> uih r* nld r th than Uietr oili r«nn an oral ,d*th ■'tab *>io»*J 
nretnji t th Am wVi tj ofTrop al M d n hi! t O ugo vn th umm rol Ul Ifcr Borck 

1 » y»tr mm ry nol ntiet <v»» of l We *otlfT» in culti »tin;C l ttoijuti n <nl 9 nod •bowed 
t • pr*p« ti»n Ant on it «»a yutiluihed in tho m notei of th meeting Jn N mb*» 13 * 
U l)rl*<jhtartr»1 aa on 1 |mjer ntb aohie V»V»ine<-t ngol rh I yatV-ici ty f Tmpi al Medicine 
tHygih < London atvd. th t » a* yubl !«cl in the T in n fvnn of that tf He revl a I rth r 

| )a i ll e name nb ett aV II » T l>ri ry 10 meetigmr (l) boo *t*d» Pathol g eEx t qv 
n i an twtraet f thi m pul 1 b d in th / tltl n nt vliat *v>ci t} If ncu tb tectmiijne 

J <1 by II irefc and UiImiMi m» *d 1) iyn*» 1 nj? bef f« th if fin l paper with full d ta U and 

U tried bv > T fn m en t* l jjeapht p bl hM in th dm n Ammrit f Ilf] 

VI'S I p J I ft tbi fn l pepr rvtl tlanth «l r anly n t «■ of tb object to 

ah I th eel rtf m t f r lirtl rll 11 

lltl m U ll V J fforskai UhWhUvhvlbtMt n-fitmel nmvny 111 fry liar 
in t "i* |f nf <m n a nfmC-af oum fwwfietr (a. Caf'ntta <Sl * I0~j £ t wolgttai 
aa an reMluliv ult atad, U o by Bocck an l Drbohh technw^uc on many pcca «n» and ones 
« tee folly rr d th o gh IS • Kollure be faro tho tra n »M loti Detail of lb teebm^oo are 
a* t Ih - 

** noo tb fim urwaafol n)i *0 » i( ll ifijjt « by BorcV and Orl'ohU’r in 19 f many 
<nwl feat i n of »i o gn>lt«hmju hare been inlnjduced Thocaon and Roberteon (l!>w) hart 
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successfully cultivated F kutolyUea I toll F* W max nana sad Dunlaneeb* fnrfu on this tt«l «» 
Das Gbj fa (19M sucre* fullv cultivated i *vtt <ih of the monkev on it Dobell and Uidl w (19 &■) 
bare cult i vat d the* cnlamrob® of won keys on 1 1 *1 o l g tgictUt of man 

Tit essentia I prim-ipl of Pooch an l Prliohlir a mo.hum is that it com. U of two parts soli l 
and liquid and tho amwbs grow on the suffice of the solid toed uro underneath the flw 1 Tbs latest 
modification given by Drbol liv (W\>) w <w follows — 


4 JUoecl and JJrbohlao s medium Ihlokluv (I-Ap) 

A buffered Tiogcra solution is fret prepared as follows - 
Sodium chloride 
Potassium chloride 
Calcium rhlondo 
Sodium bicarbonate 
Distill d water 


6 gats 
0 1 gm 
0 1 gw 

0 1 gw. 

1 litre 


potas ium pho pinto and adjust to a pH of 7 4 with *f»OH of 


H gnu 
1 litre 

10 gnu 
U gms 
1 lire 


To each litre add 6 gm of 
KOI! sol ition 

(u) Tor tho solid part of the medium one may use either 
(1) Agsr 

Pingrc « solution pH »» 7 4 buffered a* above 

i ) Pico etsreh 
Agar 

Pmgers solution pH - 7 4 buflere 1 as above 
(3) Flood > 8 „ .t«r< I *» M “"*7 *' ,M r tl " '"” W 

wrth t «/352 b Creeps and tbsn «i t»to M* 

rt 

ditsol o by shaking Y> >‘ h * 1 P 6 *' 0 ****** . r , . benrfat of 1 cm above th solid 

thoti.be. contaimn 4V» sol d mod urn « that tb liquid * b "» bt 

a.lh » A.ntl. ..m.kon.oooFl.W >»' <» ■ " * «* ^ "J ", Spdlary vt«* ■- 

icocoUto into tko 8wd part of tk rocdium rnoobatooi pottooioilbB toko by moan* 

room t,™ .. In. matoo .1 for ,™™.lm <•« U oomo.od tho W ^ ^ ^ 

o. a capillary „ F «r U .. ad.nU. .» don -a to .cra>» U» »•**“ ? , w „ p l,r,..<» »l» (bn 
o tbo prpatta in order to lotaoao atnrab* wl>* h may lo adhoroot to rt t* F &*.»»««. 

Urt.nT.W. I , aft r at h barton.! „..b a »p.« O 

should therefor be taken even twod 3s by snektn up 

pipette ai 1 Iran f rung th « to « fa 1 tul* rlwifmMm bum ^ ^ ^ |OOCIlb , e * fatten J r 
To olta n really good c Hares of E £SnJ from ammbio dwmtery to «• 

rectum with an arnmbic dysenten »«ool * nd " bc ” ‘ . m^ulat on into tbe warmed medium 

perfectly fresbstools MW t ^^*£S^ST^«W «*«--• ^ . 

As a rule tbo second or lint 1 subcnlt ire g «* a wsr gr bfe na(4anC e >oce it multiplies 

In «U such cult ire Biscay / *"» >f p, ^Mav advocate, adding I V" “ Bt 

in this medium v ith great rs j idity snd kills off . , . „j fiiutoc j 1 1 Aomtnw 

dsrtm to the liquid part of tbe med.um « (b. stresses tbo growt . of » 
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2 DoticM and La Ihw « IPfre + S mod Jteatux* of Boo k and Drbol lay a JTcdt im {Dobell 
and La dlnw 19 Co ) 

Ofth cphtdil ren m«l li «l n* fPoeck andD lohli a med m given by Dobell and Lnidltw 
(13 d) tic rte has f uni th t th a anl tb on s lwt<j ntly giv n are probably t bo boat 
Tbo It gcr a eolul on a el has th f 1 lowing ooj poe t on — 


Ssd am eWorld 9 gnu 

P tas i m hi dc 0 2 gm 

P 1 on chi nds 0 - gm 

D still d srat r 1 1 tro 


The t 1 d part of th mod ora ton t* f api«satod I rs so an (IIS in tbo f rmuU) To prep re 
tub! h rv m (at nlltel by f Uratiuo if n rv) is tulx d in smtabl am unt w th all asopt c 
jrea' an 1st n Vic form of o d o j 1 ntabyhc V gfi f osftG<lto7Gminulcs»n»uio pi sntor 
t so 0 It i most impo t t not t > h t th serum long r Im r h t ng rums it a a ulture 

m di in 11 h n tl alvrtsh y coolel they re ub t dtot t th ir stenl tj 

Th fl d part of th in I m n t f tho whit of four ^ i ol «1 in 1 1 tre of Puigcr 
fluil and fi llv t nl td by filtral < n th o h S t filter One great a leant geofths ol t o i— 
wl i h I str ng r than tl t o ed by D boh! v— is th t t n bl)* wet films of the amocl a; to lx. fixed 
rj *» ly f r cytol g al study 

Tb t he awirej rrdaau Rurck ai i Drbohl a ractho 1 by d stnbuting tho egg sol tionintotho 
tubes cont n ng thos I i 1. nt ul)'. ot r Inn tocoyrth soldprtoftl medium w th a d pth 
of I cm of flu d Th tubes of modia re h pt in the 37 C inci bator J at before s mm tin tho 
tub w th rosteri l c nta mng ent n cob* 1 a 1 ttl stonl > btr« starch is ad 1 d to th) medium 
w th a pi t am lx>p cr ste I i t I Tl e fix st rch sho 11 bo r n u ly stenl ted by h t 

itinsmllthc ntnngabot gm l o ch f r ono b urat IK) f (Iryb t) 

On this m d um D I ll an I La 11 w bl d ab nl nt c Itures of E fii I l<fl co with a 1 n. 1 f 

simil r ultuns of F I al un Unt cult res of F g juwl b t poo culture II nant 

7 DolirB a ILadl t bhs + N modijf otioa ot Poeck and Drbohl y med um 

loir eggs a t 1 od w th ale h 1 anl brolcn into a stenl flask emit mng glass beads 

1 ftv e cf Ting rs sol t n(fthof ml g vrn in N abo e) I a 1 lo 1 an 1 solut on tl t xl by 

ah k g T t tub* a are th n fill 1 » thu (fi t qu t ty t produce el its ab wit It 1 n hes 

in I gtll pon ongutslion Ly 1 it The tubes re then al nted inanuiip s tor nd ha el at 11 C 

u 1 1 th gg m it re has a !idifi»d Th v are th n ran f reel to an autoclave anl stenl 11 r“0 

m to t pn are 11 lb This c n t tutc the a Id part ot the m"d lira 

Tbo 1 i d part f th med um c a t f Inacti tod h reo rum Ip l in 8 p rts ot 1 inget a 

sol turn of th abov f rm la Th I adl d to tho t boa to g y ad pth f 1 cm of flu 1 over tl 

I d part of th n ed um Tho t bee are th n kept n tl 37 C incubator until a anted f t noc il 

tl ns lo 1 1 I n iu r 1 )n 1 ttl 1 1 ter bred nsit rch (ri-It No ) is ad led 

In thu med m Dobell d L II w n te th t F tuloljlKa til £ col both gave abu I nt vultures 
wh h pern tel 1 m cti ll bl t m ll growth with L g Q all a was mod to that with 

£ n wasgsxl Th an rebse m y live fora week orey n ten d y and V lture is only ress ry 

llw If < — T) bell »n 1 1 a ll wn l tl at cert n diff H in y Urn niton] ts to Itiyat 
the tamwl o f a irm bl xl 1 h »l Tl f t rel jltt Ut n glint l< r It ir kIi 

are jrod rl t I k 11 ft fl ent mtel -e Tb y can bo k jt 1 n h net r by be It r t« 

med icont gl “UMlrta nfl Jt is n t necca* y to ijust the react n of t medium f 
it appro im t lyn Ur 1 a d n the fo mula with map sated aeru i th scr ra 1 If appears to act 
as b IT r 

l ally tl o mater 1 i nl f r n t 1 ti a of the ulture* sho 1 1 bo fee 1 emulsions cont rang 
y get ti o fo a ol tl I tutebw ronctro 1 In J station area ally occurs in the cultures, but 
ca a nil# th ccbw tn It pis g r t on af r g n atiou by bl ary fi a in th mot 1 jhase ani 
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F ftngmlu never encyst* In order t > obtain cultures from material containing cysts the following 
technique si otdd 1*3 tv loptcd — 

fyata just r-osfrd in the tool* J<> not hatch order Jop further if placed irawodiaUlv m tha 
culture medium uni incubated ut 37 t they merely dus They must first bo exposed to col! ati 
then kept for a certain time The cyst containing fires aro thoroughly emulsified in an excess ef 
normal saline or of Ringer a fluid an I the larger fecal part ulcs removed by filtering tl rough gla s or 
cotton wool The cysts are then cone ntrated either Ly sedimentation over sore rat days or by 
centrifuging on several days 

The washed and concentrate d cysts arc neat treated with a largo volume « { 0 A per cent f [Cl which 
1* allowed to act on them far hours This lulls off Pfo>(ncys(\3 and the majority of bacteria and 
yeasts After this the acid is catefully no itralire 1 with a weak solution of sodium bicarbonate using 
neutral red os an indicator and the evsts are then again coll ctcd by centrifuging and wash’d two 
or tliC'-c times centrifuging after each washing The final leposst containing wash d cysts and fucal 
debris is used to inoculate tubts of culture medium wb eh bare been kept in the 37 C incubator 

In a recent paper Warrington \ orle and Warns <1 J OJ claim that it is not necessary to cool the 
cysts b f or© inoculating the medium with tl w They find that in J F 9 medium immature 
cysts deve Jo j into matun oiks s > tl nt within a few hours the great majority of cysts have become 
tetranocleate The degree 0! e tryst at ion re ultmg from sowing freslly pa sod fa? eta on the medium 
an I incubating at 37 C u v ry variable it may lm ml and it rarely exceeds 60 per cent Frejtly 
passed faeces lontain sorno tubstanco which mhil its exevstatioo 

DobfJl and Laidlaw find that errtain bacteria react unlavourably upon cultures ot entammbs* 
whereas others favour their grewth Thus they succeeded in isolating B w ill is No 1 which is 
particularly favourable for cultivation ot E hi t Ijlica and L cob a Bacillus lit win h was 
unfavourable to all species olcntamcelm teste I and a PaciltuslS which was especially favourable 
to A norm In inoculating culture media with washed cysts they previously inoculvto the culture 
medium w ith the bacillus w hich 1 most fav ourablc for the species of entamoeba concerned 

Mixed cultures are very >mmon and it often happens that when mirroscopi examination 
has shown only ono sptcics o{ entamret a j re t nt a a con 1 or ev n a third may appear «a the cultures 
E hulolyt rn an lie sej arat l from F coTi by inoculating the material per rectum mto fci tens fhe 
mlection w ith A histolytica lsl.es m thi kitten but that with E <0 dieroit S col* fan be separated 
from t h stofyfi cu bv treating the mixturo with 1 60 000 emetine th s kills the A" A stofyli a in n(ro 

but leaves the A col* unbarre d If a mixed culture bo removed from the incubator and kept at room 
temperature for a certain tun one sprues often survive* longer than another and by making sub 
cultures at different interval* rf tamo tl c mere res Btant species can finally be isolated in pure culture 
Dobell and Uni law i oto that prolmged ci luxation e! b hulofytiM in staTch-coutsinln" media 
leads to lho production of a rare of parasito which although it will atill ifig at red blood corj iisdes 
bceomrs non j nthogeme for the kitten , 

Tho rice stnreh used for Dohell and Laidlaw a modifi ations of Bocck and Drboh’tir* Bio* bo 
cl eimcalK at d microscopically pure hterck a produce such a sne ml nco starch preparation 

In Hoick and Drbohlav a medium f. fii tol jhen multipli with great raj idity and at Si to 48 hoars 
the culture will be found full of acti ciy motile font s It should bo not d that tho cultures are extremely 
sens it ve to col 1 n lalcut a on two occasions at right when the gas aupply to tho Incubator wiled 
rich cnl urea of A > if 1 I n died out within 12 hours 

In culture vc get at no F h vftlyt c» prevents the same stru lure and characteristic* a* o t » 
amccbiu m tv free hi v pa xcd omtrl c K <nt ne rt of with l >« vre on rerj important d IT renee 
In ult mwthough not in the lunsn Udy —vegetative A hKoiutKi takes to feeding upon lactena 
There is here po question of dying an ®bir Icing parasitised by bacteria for the amcebm are * _ ,re J 
motile and m full vigorous act vitv it is actual ineestion of bacteria by the amteb* It wool seem 
a, if £ jj, tohlic « u adapts b’o to change* in its environment In tl e mucous membrane of tiur colon 
Its cescrtial diet i» ibe nutritioua t ssue j ice prejiared lor It hy its prot olytio entyme lo the I’**' 0 ' 
tenc stool red hlood corj usd form its chi f article of diet But in culture'— with neith r of *« 
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a kind of d gradation of its 


of nourishment 


a vs table — it takes to feeding upon bact na 


The genus Balantidium Claparede and Lachmann 1853 
This genus was founded by GlaparMe and Lachmann for a abate protozoon 
which I lircnberg (1818) had observed in the rtctum of frogs and which he had 
named Bursana cnto oan The members of this genus which include species in a 
considerable variety of hosts both \ertebrate and invertebrate hate pear shaped 
Lodies completely catered with lon e itudinal spirally arranged rows of cilia 
At the anterior end of the v entral surface is the peristome a depres ed area ihe 
anterior or broader end of which is a the anterior end of the body whiLt its 
narrow posterior end is on the ventral surface The cytostome is an opening in 
the depression of the peristome and from it there extends an ossophagus which 
ends in the endoplasm There are one or more contractile vacuoles and at the 
posterior end of the body a cell anus The macronucleus may be sausage shaped 
or spherical while a small micronucleus is closely applied to it A large number 
of. species of Balantidium has been described especially from batrachians Two 
species occur in pigs and one of them is found also in man 

Balantidium coll (Malmstcn 18oi ) (F) 0 16) 

Balantidium coli of man was first discos ere 1 in the stools of two patients suffer 
ing from dysentery by Malmstcn in Stockholm in Sweden in 1817 who referred 
to it ns Paramacctum (?) colt It was placed in the genus Balantidium by Stein 
in 18C3 

Bilantuhum eofi is the largest protozoal parasite of the human intestine and 
lives m the Iart,t intestine chief!) — perhap — in the ciccum It is egg shaped or 
pear shaped and about 50 p to 'O p in length by 40 p ta 60 p in breadth Different 
authors have given measurements for length var)ing from p as a minimum 
o 200 p as a maximum It is n we’l known fact that many species of free living 
abates such ns Paramecium caul turn how several races of different mean sizes 
and it is problhb that different rices of Balantidium. coli exist with different mean 
dimensions McDonald (192 ’) gives its length as varying from 30 /« to 200 p and 
its breadth from 2o p to 1 ’O p The body is clothe 1 with a coat of fine cilia arising 
in parallel longitudinal rows from minute basal granules the rows of cma giving 
the animal the appearance of being striated The main part of the body consists 
of granular endopl asm in which the internal organs are situated This is surrounded 
by athin clear layer of ectoplasm and the whole body is invested externally b> a 
very thin and delicate cuticle through which the cilia emerge 

At the anterior pole is a funnel shaped depression the pen tome which is 
actually on the ventral s irface of the ednte \\ ith the constant changes in position 

/ 
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of *h anterior end of the body the appearance of the peristome vane* Sometim a 
l* show* up as a wide open triangular depression at other times as a longitudinal 
grooi e or slit On its margins is the adoral zone of cilia more prominently 
developed than, are the cilii elsewhere on the body The peristome bads Joan to 
a cytostome or cell mouth situated a short distance below the anterior pole of the 
riliatt and from the cytostomu a verj shoit ccsoplngus hath into the endoplasm 
The bo ly of the animal is not quite symmetric il the dorsal surface bnng more 
convex than the ventral surface The cilia of the bod) are stated by McDonald 
to measure 4 p to 6 p in hngth whilst those of the adoral zone measure from 8/< 
to li jt There are two contractile, vacuoles in the endoplasm one near the middle 
of the body and the other close to the posterior pole in addit on an anal aper 
tnre is present at the posterior end of the mimal The anterior contractile vacuole 
is often difficult to malre out The nncroniicleus is sausage shaped and lies more 
or less transversely across the middle of the body whilst close to it is the very 
mall spherical mwtonvudeus often lying in v smaU depression on the surface ol 
the macronucleus 

The condition of th» endoplasm vanes with the state of nutrition of theparasitc 
sometimes there ore numerous vacuoles each of which contains a highly refractile 
globule At other times numerous food v acuoles are present and circulate in the 
endoplasm of the cihate B coli is a voracious feeder and ingests red blood corpus 
cles leucocytes all manner of Decal debns tissue fragments when available starch 
grains and oil globules Glaessner (1908) has found that B coli secretes a diastatie 
ferment and was also able to extract a haemoljsm from it, bat no proteolytic 
ferment 

Reproduction is by binary transverse fission The nutronucleus first divide- 
by mitosis then the macronucleua constricts into tuo by amitosis finally the 
cytoplu m constricts iransi ersely and two daughter individuals are thus formed 
The posterior individual forms a new mouth at its anterior end and more or less 
extensive reorganisation of the ciliary cost and other parts occurs m both uidm 
dun 1 ® 

Conjugating phases have been observed by Leuckart (1861) and by Biump 
(1909 1013) but the exact details of conjugation have not so far been worked out 
Bcumpt states that during conjugation two cihates become att iched to one anot er 
by their peristomes and become enclosed in a cjst 

During encystment the abate secretes a thick transparent almost ce ose 
like— cyst wall which consists of two layers Iivude this the annua continues to 
resolve for some time whilst its contractile vacuoles still contract t en comes 
to rest its cibary coating is shed and the vacuoles cea^e to contract and isappear 
Food bodies are digested or eliminated before encystment and the most conspicuous 
structure m the cyst is the large macronucleus Irregular retractile es o n 
of considerable size and presumably of the nature of a food re erve su stance are 
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frequently seen inside the cysts The evsts are round or slightly ovoid and common 
ly measure from 50 |i to 60 ff in diameter They are therefore the largest protozoal 
cysts encountered in human faeces Cysts containing two individuals instead of 
one have been described by Bnimpt who considerel that conjugation occurred 
within the cyst The cyst appears to be a purely protective structure for no 
multiplication has been seen to occur within it 

B r t and 1 rlrotigkt V It n f-ir B la ltd an o I B rret ft 1 V a bn igh (1!) 1) have 

tcpcrtel* ce fut alt re of P lit lx* am colt of man Tb medi mused con i ted of 1 pa tof macti 

nted 1 man limp! 9 16 parts of 0 a pc eentsalin T be containing about 8 c c of this medium 
aero Inoculated t tho bottom w th one t nth face of u d luted fee contain balant d a and 

i cubated t 37 C Dm on a as l d an 1 an cm e in numbers took place M mum 

-TUB th occurred in from 41 to hour and subc iltuica u re mad cry nl day as a rule Encysted 
form* were observed in ■ me of tb c Iturc an 1 neinat nee ol apparent conjugal nwaaenco nten 1 



CHAPTER IV 

The Bacteriology of Bacillary Dysentery 
The terra dysentery is a \erv unfortunate one to use from the point of view 
of considering its causativi organism since it onlj describes a clinical yndrome 
As we have already seen arambic dysentery is a complication m only ome 10 
percent of persons infected with E histolytica and the bacillus of Flexner is 
the commonest cause of dvsentery in India On the other hand there are rranv 
sufferers from chronic colitis whose lesions are due to organisms other thin the 
dysentery group of bacilli The bowel mav be ulcerated at different levels and 
by different organisms according to the age of the patient Thus m children 
the lesion present is often an ileocolitis due to such organisms as the Bacillus 
proteus (M< tchmkoff) B morgani B pyocyaneus etc These conditions require 
study on lines totally different from those dealt with in this booh In adults 
most of the primary msaders of the bowel are organisms belonging to the 
so called typhoid cob group le Gram negative coccal bacilli most of those 
which produce ulcerative lesions of the large intestine are non motile and— 
so far as is hnown at present — none of them ferment lacto t They may 
therefore be defined as Gram negative coccal bacilli all of them non lactose 
fermenters and they can grow in the presence of bde salts They may be 
classified as follows — 

(/l) Non motile producing acid m glucose but no gas 
(A 1) Non fermenters of mannite 
(a) The Shiga Kruse group which produce no indol 
(fi) The Bacillus paradyset thrice group which produce indol 

( A 2) Fermenters of manmte but producing indol in various degree 
The races of dysentery bacilli here concerned a e 
Tlie bacillus of Flexner 
The bacillus of Strong 
The Y bacillus of His 



CHAPTER IV G5 

(B) MoliU. -producing acid and gis tn glucose 
In this group we have — 

The Bacillus protons of Mctehnihol* which appears to be capable of pro 
ducmg enteritis in children anil which 1 $ occasion illy found in idults 
Bicillus morjani t\ pcs tan l it which an apparently capable of producin 0 
mucous diarrlicci in adults 

The Salmonella group such as the Bacillus a ertrycke and Bacillus enterilidis 
of Girtner which cause vomiting and diarrhoea (food poisoning) 

In cases of chronic colitis on plating out the stool one notices that instead of 
the intestinal flora consisting raainlj of lactoso fermenters of the B col t group 
with colonies of more or less regular size the plate shows — 

{a) Many colonies which are transparent non lactose fermenters also 
opaque non lactoso fermenters or late hetose fermenters ie colo- 
nies which become rod after 48 hours 
(6) Instead of getting uniform sired colonies one frequently sees large 
opaque moist colonies yeasts endomyces etc or tiny colonies of 
yeasts streptococci and staphylococci 

The qu-stion therefore arises What role do these organisms pliy in the 
production of diarrhoea or dysentery seeing that the whole of the intestinal flora 
is altered from the normal * Yre they 

(t) The cause of the cflitis as Castellani believes such organisms as the 

metadysentery bacilli to be * 

(ji) Yre they merely secondary menders of tho ulcerated surfaces such 
second an mvisions b ing apparently especially common in the case 
of blnphylocomu mollis in 1 the Bacillus pyocy incus 1 
(m) Yn the conditions present in the intestine merely more favourable 
for the growth of thes organisms 1 Or 

(u) Have these s condar) inva lers replace I the primary causative orgimsm 

such as tho bacillus of I lexncr anl are they keeping up the ulccra 
tive procc si This applies especial'y to the D paradysenterve auil 
B nu-taihjsrntcrnc 

Much further wor! will hive to be curr e 1 out on this subject 1> fore we arc 
in a position to answer this questions proper!) There arc certain criteria which 
must be fulfilled before an organism can be accepted as the c ms il agent of a giv on 
condition Tor era tuple (a) the or"inism concerned should not be normally present 
in the intestine (ft) it should b possil le to pro luce the characteristic lesnns con 
cornel on inpetum or ingistion of cultures m the cast of experimental animals or 
suitable human volunteers (c) the patient s serum shout 1 how specific antibodies 
such as agglutinins or precipitins to the organism concerned 
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It is along such lines of work that this problem should be investigated For 
the tune being we may regard these organisms as secondary invaders of the ulcerated 
gut They may be classified as follows — 

(^4) Non lactose fermenters 
(A 1) No change m glucose 
B pyocyaneus 
B ftrrjUs aUahyenes 

B metadiffluens (an organism which usually gives a aery copious growth) 
(/l 2) Produce acid but no gas m glucose 
B ftrcaloides 
B pritnit x 
B lunaiensis 
B at roll mis 

( 4 3) Produce acid and gas in glu ose 
B asmticus 
B mobihs 
B pseu lo astaheus 
B diffluent 
B paradifftuens 
B coagulant 
B paracoagula is 
B pseudo tnorgnni 
B pscudo-carohnus 

(B) Late lactose fermenters 
B mctadysenlerice 
B gttimai 

These have small colomes 

(0) 1 lay or may not ferment lactose 

leasts 

Streptococci 

Staphvlococci 

i The so called ITonilin or Parasaccharomyces as^fordi which occurs in cases 
of sprue will not grow well on McConhey s or Conradi Dngalski s media On 
Sahouraud s agar however on culturing the stools of such cases one gets two tv pcs 
of colonies — 

(i) Creamy coloured greasy colonics 

(n) Drier yellower and more spongy lookmg colonics 
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The former ire commoner m late cases of sprue 

A further point to which our att ntion was first drawn by Dr h P Banerji 
mb dtm Assistant I roles, or of Bacteriology Calcutta School of Tropical 
Me licine la th it 111 these c vsis of chronic colitis it is often possible to isol vte these 
second it) invaders by culture of the unne since they escape from the gut into the 
general circulation from time to time and are eliminated in the urine Thi3 
observation was first made when studying ca is of ejidimic dropsy Up to date 
the following types of organisms have been recovered from the unne of such 
patients — 

Non Inclose fermenters 

Iso acid or gas in glucose 
B facalis aValigenes 

Acid and gas in glucose 
B proteus 
D a. n<U tens 
B imaticus inobtU* 

Lactose fermenters Cohfonn group 
B coll communis 
B colt trojneahs 
B cloaccc 
B enlcricvs 
B pan entenevs 
B aeuh laeltct 
B lactis aerogenes 
B mctadijjlurns 
B tclnnda 

Tjnte lactose fermenters 

B metadgsmU rievs 
Staphylococcus mollis 
'Streptococci if various hinds 

These organisms must base come from the intestinal tract nnl have invaded 
the Hood stream in embo’ic showers though thev are difficult to isolate in culture 
from the blood sinct their j assnge through it is transient The best method of 
is dating them is to take aljcc sf cimen of unni hy catheter into a sterile flash 
and to incubate this sum j le by itself at 3i C 

* * • * * 

In dealing with the bacteriology of the dysenterj bacilli and allied organism 
it is impos. flic within the limits of this booh to cover the sub]cct completely and 
for details of methods of cultun sugir reactions methods for agglutination vaccue 
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preparation etc we must refeT the reader to any standard text book on bacteno 
logy- Here we shall only attempt to deal a nth certain special features in such 
work 1 a] mg this group of bacteria as a whole— ind with special reference to the 
dvsontery bacilli — we may deal with the subject under the following headings — 

(1) Morphology In the fresh stools during the early pluses of an attack of 
bacillary dysentery the microscopic picture presented consists of red blood corpus 
clea innumerable leucocytes — chiefly of polymorphonuclear type and not degen 
crated — and mucus In the waterways between the clusters of cells — and often 
not visible until the focus is slightly raised — are small clusters of non motile bacilli 
the dysentery bacilli After the first few days howeaer the microscopical picture 
changes the red corpuscles disappear numerous pus cells are seen and much 
mucus At the same time the environment now appears to become especially 
favourable for the growth of entozoic protozoa so that vegetative forms of Tffcho 
moms homims Chilomastix tnesnili Pntamaba coh and Endolimax nana are fre 
qurntly seen at this stage The waterways m the fa>cal emulsion are now crowded 
with motile bacilli of coliform type and large diplococci (enterococci) Finally 
the stool still rliows mucus and Blastocystis hommts is a c-onunon finding at this 
stage In more chronic cases budding forms of yeasts are often seen In the stool 
of early sprue one sees numerous fatty acid crystals a large number of yeasts 
many of them budding with or without mvcclial elements 

The dysentery bacilli are short oval or more or less coccil bacilli about 1 to 3;< 
in length rounded at tbe ends and plumper in appearance than the B typhosus 
The length is slightly greater than the breadth In fluid culture media after some 
days involution forms are seen these are sometimes serpentine in shape at other 
tunes spindle shaped The different races cannot be distinguished from one another 
morphologically 

(2) Staining reactions All the organisms belonging to this group are Gram 
negative bacilli from young cultures stain readily with any aniline dye 

(3) Motility Examination for motility is best carried out by taking a drop 
of a young broth culture about 6 hours old This should be placed on the centre 
of a cover slip and inverted on to a hanging drop slide The edgea of the cov er slip 
should now be w ell luted w ith vaseline If this is not done ev aporation from the 
edge of the hanemg drop may lead to a lateral roo\ t ment of tbe bacilli which giv cs 
a false impression of motility this is especially the case when working under «n 
clectnc fan There are tw o tvpes of pseudo movement which must not he mistaken 
for true motility viz — 

(<x) Brownian movement This is a fine oscillatory movement which is in 
herent m any suspension of fine particles 

(b) A translation movement when tbe organisms are observed to move from 
one place to another either across the field or into tbe depths of tbe fluid This 
is especially set up by evaporation from the edge of the hinging drop In orler 
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not to mistake such ft movement for true motility the hanging drop should be 
allowed to rust for some minutes ou the stage of the nucroscopo before it is examined 
in or ter to givu time for all sinking pirticlus to settle to the bottom 

The dysenterv bacilli are all non motile ako the B jyiraJysevlfriw and the 
B as tat mu The organisms of the cohform group are nearly all motile 

The absolute test for motility is stuning for flagella The best method is 
/eft nows Details are as follows — 

\o g ar cultures about Oh n oli areth best far u>e Leu clean cover lp free from 
pres « so that a drop (» t r spr ada un formly over it and does not g Ih r i to a glob le The 
bactc m should 1 o as separately as pos ible and tb film sho 1 1 contain as little of tho nutrient m d urn 
na pos ible 

P oc dun Tabs some tsp wat r In a v tch gla s c refully t be one platinum loopful of the 
wnf r of cond s t on of tbe culture and gently touch tho water m the natch glas w th it and all w 
th culture to diffuse Ud droj fa per cento mi ails 1 t n (this should bo k pt in tho d rk 
a id stray from a r and sho II n t be m r th am nth old 1 o it shout 1 not contain anv black 
ptteif tat Jtolh wstorin tho match gla t and give it a slight stir Allow to sta d f fi minutes 

On each of two cl aan cover-sl ps ] la o a drop of d t lied «at C ntly t Ls a tool ful of tho 
omuls on from th wthglaaa Imk a til in p parat n n out I «\i 1 t y giving it acireul 
m ent lutntt uchingtbi cov r si p Til i»l F 1 " ntlreskngtl 8 pll Take on loopfu 

from c ver si p No 1 a 1 1 with tb repr tth I m proc dure o o 1 p No 

\11 w to dry in air l\h n dry h II th o lip by th fine r» nl pass tl rough tl II mo 

Ihtv In to fix Too mi h h at should i t be rr pi ) d 

Jfonf I Slab as 1 it on of 10 parts of p iro t nn ac 1 (wh h h 11 bo fro h nd not oxid «cd) 
in MO c c ol d st 11 1 a t and n m t to uO t tiO C Ad 1 pra 1 Hy to it St 33 c (tho am unt 

w II vary with dill rent br I of ta u acd)ofasolt f ant imonj tart rale ( gnus in Alice of 

« t ) an 1 1 1 1 U th ire £it t 1 1 II on wl np tla m nl t ■ \ ry turbid adi some 

t n acidsil t n b t il 1 r ill of th ntio ny tart b I t n Th in rd nt should 

n tf rmaiyire n t t dit tl o 11 lequ t 1 ronl ti gt |i« O a th t yfiaksorstiim 

V rftsfi J Ttko a wst h gla, and pU w it on a w t both Tl ro 0 c of th m rd nt 
l tl w t h glas so ai to fill it 

]1 ing th ater n th w t bath t th bo I when th roorda tab ullho«i t L r Gently 

p 111 e r 1 p props t n (films rfaoo downward ) into th > boiling mo da t 1 11 wit to roman 

in tb mortl nt on tho bo 1 ng w t r bath f r 7 minutes 

\ xt remove tie w t bglumfomlh water hath and all w tocooldiwn uni llh m d t begins 

to h e a wh 1 h appnnr nee on tie tsidk I cm v th over slip an 1 wash « 11 lu cold water 

Th ro shoal 1 be n wilt d post »tlo cover lip wh n d d ftcrwsih g 

SI * Lthvlam 1 »r t lulion to 3 g ms of it cr uljh to ro thoro ghiy m X d with 

*00 ee of water to f rm a saturated s lut ot Th d jircl qu ntily of thi tv th r with n erpis! 

volt oof w tern put into a test tube a d a 33 prr cent cl t no! etbjlamino u adi d drop by 

dropintil thojro ij tato wl ch f m s j t d Ivel Tb id t ion should le 1 1 should 

not m U of n raoui 

Af j Tl tip preparation w) i h In le n mordanted w ashed n 1 all snl to dry 

i a now! 11(61 <1 i| arol ) in a j« r f f rnpw 1 8 < led w th th tfyl m -ai retain 
tk gcrethtlh k lub n doc t o rfi wr It 1 tb □ h Id in t am f > the boiling » t r bat) 
untlitf m» well nil! ei"c#ofth film ( rlyjlecom U te «! 

\\ a h n running water xara in water andiisati fvdonlv tain <1 mount in b bam 
If th 8 ,-rlL aro n t sal f t ly stain I ll n ordantm* J fectiv In s ha earn tl 

Word nt will re«*u ro more antimo y I tioi Or pe h p« the thyl mi -ail er solut on cot ta na 

t o mu b etl jl tu m nl n re 1 r Ijb to au u i n bo VI W added to it. 
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When required for use 100 c c of this is melted m streaming steam Then 
proceed as follows — 

(i) Dissotv { 1 gnu of chemically pure lactose in 15 c c of distilled water with 
the aid of gentle heat 

{») Dissolve 0 25 grm of anhydrous sodium sulphite in 10 cc of water 

(m) To the sulphite solution add 0 5 c c of a saturated solution of basic 
fuchsm in 95 per cent alcohol 

(u) \dd the fuchsm sulphite solution to the lactose solution and then add 
the whole to the melted agar 

(i) Pour at once into Petri dishes and allow to harden thoroughly in the 
mcubatoi before use 

Everything depends on getting the correct pale delicate salmon pink colour 
in tbe plat< s If this is obtained results are \ ery clear cut cohform organisms 
give rci colonics the B typhosus group fine delicate slightly greyish colonies 
and the B dysentericr fine dew drop like colonies which are to ill intents and pur 
poses colour' ess If the colour of the medium lx a little too deep however rrif 
it be unevenly districted in the plate colonies of the B dysenteries may assume a 
slightly pinl ish tinge which tends to be a source of confusion 

Method of Cultaation 

The stool should if pos lble be a freshly passed one smee it is prtctically 
impossible to isolate the dysentery bacillus from a stale stool If the stool con 
tain mucus a shred of the mucus is taken for plating In the case of a formed 
8 ool— as when examining for the carrier state— -the best plan is probably to take a 
viry minute fragment of the stool in a platinum loop and emulsify this m 10 cc 
of broth in a test tube This is then incubated for 6 to 8 hour and a loopful of 
this emulsion is then used for spreading the plate 

The plates to be inoculated should be kept upside down for 24 hour i before 
inoculation in the 37 C incubator This will ensure that thev arc sterile that 
their surface is dry and that they are warm when inoculated If this precaution 
l neslected water of condensation is very apt to form on the surface of the medium 
and cause the colonies to run into one mother 

The pi itc to be inoculated is divided into four equal sectors by markup it with 
two cross lines on the under surface of the lower half of the IV tn dish with a grease 
pi ncil Tbe sectors arc then numbered 12 3 and 4 The spre ulcr is a glass rod 
bent to a right angle a short distance from its cnl by heating it in the flame it 
must be sterile and cool otherwise the bacilli will be killed by the heat of the 
rod 

If mucus is pres nt in the stool a tray shred of mu^us is picked up on a sterile 
platinum loon and js first wreli washed in sterile saline to remove extraneous 
organisms In the c ise of a formed stool a loopful from the troth emulsion is used 
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The shred cf washed norm or small loopful of emulsion is non placed on sector 1 
and the spreader applied until the whole surface of the rod m contact with the 
medium is charged with material This is non rubbed fairls heasily oser sector 1 
with i or 5 vigorous rubs less heard) over sector 2 and aery lightly indeed snd 
only once or twice over sectors 3 and 4 If this be properly done the eolonir a on 
sectors 3 and 4 will bo easy to isolate and sufficiently far apart from one another 
for casv working 

The inoculated plates are now placed upside down in the 37°C incubator 
and examined at the end of 21 hours The following tvpe3 of colonies raav now be 
encountered — 

(») lactose fermenter eolontes These are red in colour and may In. of 
large or medium size (the coliform group) or fine and dew-drop like 
(streptococci and yeasts) 

(it) Lat lactase fermenters These are medium or large ized co’onns 
opaquely white ami showing a red centre by transmitted lijit 
later on usually at 18 hours incubation these colonies become 
pink or rcdlish 

(m) A on lactose fermenters including the d) scntcry bacilli The number 
of these present \ancs with the intestinal state of the patient and 
the freshness or oth< rwise of the stool when it is plated In a p> rfcct 
ly fresh stool from a ca c of acute bicillarj dysentery in the early 
phase an almost pure culture of colonies of djsentcrv bacilli nias be 
obtained If the attack Ins persisted for some days Lowes er one 
fifth or less of the colonics present mas be those of non lactose fer 
monters In the case of the earner stati colourless colonies may 
be s».rs difficult to find 

The non lactoso fermenters concerned ore —(a) The dyse liters bacilli These 
colonies art g nenfi, thesinalkbt present on the plate and tend to occur imrngular 
chains interposed betss pen the larger and denser colonies Thes arc cle ir colourless 
dew drop like colonies ssith a regular or scry shghtlv was-y outline (6) Colonies 
of the It typhosus group mas Ik. present in the case of nn enteric carrier (c) The 
blue colonu s of the U ficcahs all altgcnes mas be present or (rf) opaque colonics of 
non lactone fermenters such an the B raroluius 

The select nil of the right tspe of colonies for further inso tigntinn re purcs 
a good deal of car and practical experience others' i c a l it of unn-ecv&ry ssoik 
is done in jicking up Is mistake c domes of orgini ms other than tho e of the 
dy ent rs group The phte houll Lo examined hnt 1} tranamitt -d Ji ht with 
the ail of a wntchimker agio, s ora h-nl magnifying lens (For this work a corneal 
loupe with a hea Iband that fits roun 1 the head and hoi U the loupe automatically 
in plicc is sen useful ) Mh n sawed bj transmitted light the colonies of the 
djsentcry bicilli appear as tins clear colourless droplets with an even re ular 
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or sli 0 htl> navy outline As a rule FIcxner bacillus colonies are less retractile 
anil of a more irregular outline than those of Shiga s bacillus The absolute trans 
parincy — or sometimes a vm slight shade of pink— in the coloru whtfn viewed by 
reflected light again t a white surface is helpful Or the plate may be placed on a 
dark surface and examined by reflected light when the transluccncy of the colonies 
shows up well 

As a rule from 4 to 6 suspicious colonies should be picl ed up from each plate 
Each colony is now inoculated on to the surface of an agar slope only the upper 
half of the surface of the slope beuiy inoculated These inoculated agar slopes are 
now incubated for t to C hours at 37 C In working w ith a batch of plates this 
procedure will save a whole day of working tune , the colonics are picked off the 
plates and inoculated on to the upper half of the agar slopes in the morning by the 
afternoon there is then a sufficient grow th on the agar slopes to allow of the mocula 
tion of sugar media after the sugar media have been inoculated the smear on the 
agar slope is then carried over its whole surface with a sterile platinum loop On 
the next morning— 2nd day — the sugar reactions will be ready to be read whilst 
profuse O rowths will be available for serological tests and — if necessary— for 
vaccine preparation 

In cases of suspected sprue plates of Sabouraud s agar are inoculated in four 
sectors by the same technique as abov e The composition of Sabouraud s medium 


is as follows — 

Maltose 4 0 grms 

Peptone (Cliassigny s is preferable to W itte s for the medium) I 0 grm 

Agar 2 5 grms 

Hater 100 cc 

the reaction being adjusted to+2 (pH 6 0) 


The plates are inoculated in the same way with a spreader Momha colonics 
are large greasy heaped up and of an ivory colour 

The Identification of the Organism 

It wil 1 be seen from the preceding sections that a given race of li dysenlerve 
cannot be identified by merely examining it under the microscope Having is>o it 
a suspicious strain we have still to investigate the following points with regan 
to it — 

(i) Morphology Is the organism a Gram negativ e coceal bacillus * 

(u) Is it non motile * 

(m) Does it produce mdol or not ? 

(it) H hat sugars does it ferment * 

(id What are its agglutination reactions ? 
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Points (t) ami («) Lav* 1 already been dealt with A\ ith regard to (m) the 
smell of tndol can usually he recognize 1 on smelling a 21 hours old broth culture 
Or the mtroso indol test may be applied The technique ol tins is as follow" 1 — 

A U nJ AT t — \ 4 or 4S h ur» ol 1 culture in pej ton water or in iiifrir free 1 roth taken 
and 6 to 8 d pa of concent t <1 ai If h n a d re added \nt add about lceolavry II te — 

eg 1 5 non o 1 10000 -sol tio t od un mtnt P place in th 37 C i oubator and ex mine 

an h ur lit r If the org n m produr< i Jol a ro*e pink c bur will bo preaent 

Th P -d ulhjt mtJo lenjilfeh jrt I rt i* eien m re d Leal and » 11 detect trace* o ty of 

mil Two* 1 ti na are require I and ho II be t re l in »“parato botll i — 

(4) P -dim thvl m lo ben Id hjnl 4 Erma 

\b 1 te al oh 1 <J0 per e t) 3sO c c 

Concent ted bj I ncht a ll #■ cc 

(B) Sati rated * t tj i Inti n f p« t im per Iph tt 

Th orga into Went 1 It ateil f r 43 to 7 h r* nlr>p in broth ToOcc ofth c It ro 
di I c jf m 1 t n \ then 1 c of It B ar 1 I V I cpl ee in the warm incubator for a 

f w moment If in I >! preaent a ro red 1 r » II «| pe r 

The in lol test however is of minor importance in identifying the dysentery 
bacilli and when the laboratory worker has isolated what he be let s to be a 
strain of the B dyicnirrut the question immediately arise* as to whether he 
shall apply first the sugar tests »t tht agglutination test 

In this connection it is impart ant to note that warkcr after worker both during 
the t\ar and m ncent years has emphasized the f act that when fr shly iso’ited 
from tht stmts trims of the B d jirntcrim mav not le a r glutinable though such 
strains frequenth Income ag„lutinabl< on suliculturt For such strains Vndrewts 
recommends repeated sulnulture in broth and ttstin 0 formalini ed cninl ions of 
the subcultnn when such strnns usually become ic^lutuiabte The bacillus 
of Shiga is much more reliable with ngan! to the agi,lutinUion tist than the bacillus 
of Flcxner anil usually agglutinates with the specific scrum m dilutions of 1 100 
or upwards The l icillus of Schnn»z or para Shi„a bacillus of Dudgeon 
is an organism which gives all the sugar reactions of Shigis bacillus but docs 
not agglutinate with anti ^htgi scrum thaugh it usually shows a marked 
agglutination with the patients own scrum V o it mi) or may not produce 
indol Tim organism first cinie into prominence in connection with an outbreak 
of dysentery in I*> 1 < among Roumanian prisoners tf war It was also frequently 
encount r«<l Iv laborvt ry worktrs m Miccd m» nnl wvs n'so m t with by 
lletehtr when workm^ nt Southampton and ly llroughton \lcock m Itily 
bon ogjutinating strains of th" bicdlus of l-Uxn r arc much in r common 
The original c' issificvti n of the FJwcner group of bacilli was made in accordance 
with th ir sut,ir n act ions thus such types were recogni ed as the true bacillus of 
Ft \ner the \ bacillus of His and Russell and Strong « bacillus The atudi a of 
\ndrewcs anl Inrasn (191*1) however have shown that there arc four di tine* 
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antigenic components in the group lu any one given strun any one of these fonr 
components maj become so prominent that a definite serological type to that anti 
genic component becomes recognizable These workers insist that in testing 
bacilli of the Flexner group serolo 0 ically an antiserum prepared against all four 
antigenic components should be used 

From these considerations it follows that the results of the agglutination test 
are of value only when they ore positive and especially in the case of Flexncr 
bacillus infections failure of the organism to agglutinate with the specific anti 
serum by no means excludes an infection with this organism In general the 
laboratory w orher will find it a safer working rule to rely on the results of the sugar 
tests than on the agglutination findm 6 s 

The Method of Papid Preliminary Agglutination 
During the "War this method came into prominence It is obvious that it is 
very much hit or miss and results are onlv of value if positive "iet it may 
occasionally enable the laboratorv worker to identify the specific djsentcry 
organism concerned within 24 hours The procedure is as follows — 

(i) The stool is plated out on a McConl cj plate and inciiba ed for 18 hours 
eg ov ermght 

(«) Next morning the plate is examined and if any suspicious colonies are 
found about 20 of them are picked off and emul lfied together in a small quantity 
about 0 25 c c of normal saline \ thick opaque milky emulsion should result 
(in) This is non tested for agglutination against Lister Institute high titro 
anti Shiga serum and anti Flexner serum by Garrow s ag 0 Uitmometer The 
t.h'.s plate of the agglutinonieter should b thoroughly ck ined with alcohol and 
ether and dried w ith a clean g iuze cloth before use otherwise the sera and emui ion 
will not intermingle properly The glass slab of G arrow *8 agglutmometer contain 0 
30 compartments and as marry as 10 McConkev platps from the same number of 
patients can be dealt with at the same time 

With the special pipette of the apparatus one places in three consecutive 
chambers («) a drop of anti Shiga serum diluted 1 50 (6) a drop of anti Flexncr 
serum diluted I 50 (c) a drop of norm il s dine as control To each drop an equal 
quantity of the thick bicillarj emulsion is added thus uni mg the final dilution 
of the serum 1 100 The slab is then rotated for three minutes in a moist chamber 
(to prevent evaporation) and tie result read against a dark background 

Coarse snowflale microscopic agglutination quite obvious to the naked eye 
ma) take place m one or other compartment should the or 0 vmsra be either t e 
bacillus of Shiga or the bacillus of Hcxner If a positive result is obtain® t e 
remainder of the bacdlarv emulsion is tested against the specific serum ^to 
determine the end point of agglutmabihty at dilutions ranging from 1 -00 

to 2 750 
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As a result of this prelimxnarj test it is often po sible for the laboratory worl er 
to send to the physician within 21 hours of receiving the stool such a report as 
Bacilhry dj sentery Fk xner s or Shi a s 1 acillus i ol ited hti typical colonies 

can then he picked oft the plate and cultured on ngar for the su Q ir tests etc 
If tlu. colonics on the plite art not mimt rous enough for this method the more 
likely looking coloims should be picked off the plate ubcultunl onagir for from 
C to 18 hours when the agglutination tist can lx applied l>) Girrnw s ng 3 lutmo- 
metcr 

The Vugar Pt actions 

In ordinary routine examination of the stools of ca cs < f bacillar) dysentery 
bv the methods described abo\ e usin„ the method of inoculating only half the 
agir slope with each colony by the afternoon of the ' > nd da) from receipt of the 
stool there will be a sufficient growth on the igar sbpis to permit of inoculation 
ol the sugar media that afternoon (For the method of preparation of sugar media 
we must refir the reader to any stan lard text bwk of bacteriology The media 
maj either be ustl fluid in test tubes fitti l with the small Durlams fermentation 
tubes or in solid form The latter method «a\is considerable expen e Bince the 
media can be put up m small test tubes and maculated by the «tab method 
Acidity will show itself along the line of the stab whil t if gas is produced bubbles 
oi it will appear entangled in the me hum 1 In using fluid an jar media the strength 
of su e ar used shoull be 1 prr cent in peptone brath of the particular sugar used 
except in tbe case of dulcitc where the strength shoul 1 be 1 per cent 

The most important augur test ere tho with mannite glucos facto e dulcitc 
and ademte Tubes of sacclnros ami m alto e modi i m iv also be inoculated 
but with thes L sugars riactums arc aj t to be more \ ami 1c than with the first five 
enumerate 1 \ litmus milk tube should also be luoctdated and a broth tube for 

the indol test The inoculated sugar till is should be incubate 1 at 3 1 C and read 
at the cud of ° 1 and of 18 hour In the cav of a McConki j phte vrhi h show 
apparently negative n suits the pi it should always be n incubates! for a aecml 
period of 2f hours ns the appeiranrc >f the colom s of the 1> ihjscntrria; is 
sametinies delayed 

The dysentery bacilli are diaisil le into two main groups (u) the Shiga Kruno 
group and (?>) the Flexner Strong group The form r do not ferment mannite 
the latter do The t\jv n irtions of the two c!» sical stratus nre as folbws 


*n *h pi lisrill * 
Th* Fie* 1* 111 




78 


DYSENTERIES OP IN DU 


Tab'e V which 13 modified from the one in Castellani and Chalmers Manual of 
Tropical Medicine gives the mam characters of the doji lactose fermenting organisms 
found in the intestine and faeces The table we fear 19 nothing like complete or 
accurate but as far as it goes it niaj serve as a rou 0 h guide to the identification 
of these organisms 


Confirmation by the Agglutination Test 

lie hat e seen that the tests hitherto employed in our routine examination 
for the B dysenteries have consisted of testing its morphology and staining reactions 
examining it for motility and testing its biochemical reactions Having proceeded 
so far the next and final step is to confirm the finding by the agglutination 
reactions 

It is impossible within the limits of this book to describe the various methods 
of npp f ying the agglutination test and for details of the capillary pipette method 
and of Drej er s method we must refer the reader to standard text books of bac 
tenology On one point all workers on the dysentery bacilli are agreed that for 
these organisms the macroscopic method is far and away preferable to the micros 
copio one The velocity of the agglutination reaction with the dysentery bacilli 
is much less than that with the B typhosus group Where an immediate report 
is wanted the tubes can be incubated at 55 C for at least four and a half hours 
Ordinarily the tubes should be left in the warm incubator overnight or allowed 
to stand on the laboratoiy bench for 21 hours An occasional Flexner stram may 
even require a period of 24 hours on a water bath at 55 C before agglutination 
occurs 

The senior w nter usually uses the capillary pipette method first putting up 
the culture with Lister Institute polyvalent high titre serum to determine that the 
organism belongs to the B dysenteries group then testing it with the specific high 
titre Berum at high dilutions to obtain the end point The following method is 
given by Manson Bahr Perry and Manson (1922) 

Emulsions are made of the living organisms in sterile normal saline The 
resultant fluid should be distinctly opalescent It should be dropped by means 
of a drop pipette into narrow e lass agglutination tubes (preferably with a conical 
end) containing an equal quantity of the specific immune rabbit sirum as issued 
bj the Lister Institute Two rows of tubes should be used one for Shiga sera 
the other for Flexner sera (preferably made from the several recognized agg uti 
nation strains) The dilutions should commence at 1 100 and should be taken 
as high as J 1 000 or better still dilutions can be made by Dreyer s method which 
however requires more mathematical reckoning but utilizes less serum awd fewer 
tubes After addition of the serum the tubes should be w ell shaken and p aced 
in the incubator for two hours at 37 C Sedimentation does not occur so readily 
as it does with enteric organisms therefore on removal from the incubator the 
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especially is rapidly tilled off in the passed stools by the growth of saprophytic 
organisms 

(6) Successful isolation depends upon the nature of the contaminating organ 
isni or organisms Thus certain organisms and especially the L pyocyaneut 
when present inhibit the growth of the dysentery bicilli Admixture of urine 
with the stool also inhibits thur growth 

These authors record the following finding from the records of 250 cultures 
of bacillary dysentery stools m P destine — 


Character of ijec ini n 

Percent jeofiu test 
ful leolatione 

(a) Fresh gelitinous bbod stain d mu us Cel'ulir erudite fresh pus cells 


and few vi ihle 1 acilU 

73 3 

(6) Glairy mucus No bio 1 (Vllulir exudate pus cells and macro phases 

C a 

(<) Blood and mucus D amtegrating pus cells and numerous motile bacil'i 

tl 1 

(if) Blood and mucus (likes mtermin le 1 with f-eces 

31 7 

(e) Bile stained blood and mucus Di mtegratin 0 bit stained pus 


cells and red cells 

3Jd 


In the case of examination for bacillary carriers these authors ad use that a 
minute portion of the feces should be thoroughly emulsified in 10 c c of sterile distilled 
water or saline and a drop of the emulsion be spread with a platinum loop on the 
plate in a spiral mannpr using progressnely smaller quantities of emul ion for each 
successive plate This gi\es a satisfactory distribution of the colonies For iso 
latton of the dysentery bacilli at post mortem examination the best material to 
take is either from the bases of the ulcers or from the mucus retention cysts the 
latter often yield almost pure cultures of B dysenteries 

In the case of secondary invading organisms in the stool in addition to cultures 
in sugar media it may be necessary to apply the methyl red test and the \oges 
Proskauer reaction to differentiate organisms of the B coh group from those of t e 
B cloaca; group Details of these tests are as follows 

Methyl Red Tetl — This is po ltive with or amsms of the B col group and n gative «ith thos^ 
of tho B cloac'z group A tp cm! peptonemediua has to be ompl yed whichL m cupas 0 w 
(1) To SOO o c of di till d w ter aid 5 gnu of proteose peptore (Dif o or Witt • 1*1 n J 
grms of dextrose and 5 gems of dipotiu um hydrogen phosph to (h HPO ) (A i o ao 
K HPO shoull ^ive a d st net pink with phenol phthal in ) 

I.) Heat over steam with occasional atirr ng for 0 minutes .. , 

(3) Filter throu 0 h folded flit r p por cool to 0 0 and dilute to 1 000 e e with d t lie 

(4) Distribute in 6 c c portions in stonl zed tubes 

(6) Steril ze by steaming for 0 minutes on each of threo consecutive days ...... 

T1 a indicator sol ition is made by di solving 0 1 grm of methyl red in 300 e c o a o 
and diluting to 600 c c with d stillei wat r 
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V octivre Inoculate tb special pepton medium end incubate *t 37 C f r 45 h ur« Th n 
»d i 5 dmpo of th m the! red indicator solotl n Ad t tlyied cclout i to be rnr rdert a »|»»H 
result a li (met yell wcolou as* 1 fintelyn jrtlirere i It int rraed Me colours as »n nl t rmin l 
» It 

I nj I r-»i cr 1 art on Th » is |» tiv with organism < f th D cloaca type and negati t 
w tb th e (I th B col type ltd pent o th I mat n of acetyl m tbyl carbinol in th pre nee 
f pl >«*■ 

Th proci lure is as f No* a i— Inoe l te a per cent gl sw© peptone tube with the ors s i to t» 
tc ted n 1 inculoto for 3 days Adi to3ecoftr e u t potash sol t on and all w th tube 
to tt d f r t h ura at room t mperat re If p> tire a fluorescent orange colour rev ml I g » ak 


The Lactose and Late I/aclosc Ferment Tt 
Tlic importance of these Orgvnisms hat already been discussed 1 able \ I 
gives the chief points m the t lentificvtion of the vinous strains 

The Toxins and Immunity Reactions of the Dysentery IhetUt 
Hut tht, Bictllus dysentma is the cause of bacilhry dys< liter) was first j rov ed 
Ity Strong and Musgrave (1900) These workers n Imimstered a 18 hours old 
culture of B dysenterur by the mouth to a condi mmd cnnunil \ t)picsl attic! 
of bicillary d)sentcry followed onl djuntu) bicilli wcri recovered from the 
stools The patient then recovered from the nttaek Suici then then. ha\t lxen 
si v oral instances of ncci Jentvl infection of min from < ultures in the laboratory 

Tht animals most su ciptibl to moculition with the B dysentma art rabbits 
dop,s anil young guinea pi„s Intrapentoniil inocul iti >n is followed by suppura 
live peritonitis which prvves fitil Tht intestine may show ncuti hypenrmia 
but ileith usiiillv onsuts iKfore then has bten time for s\ niptoms of d)sentcr) 
to <lt\ clop Intnunous inocul ition is follow t 1 h\ a septictmu with symi t >ms 
of lstrahsis and death occurs ver) raiullv After subcutincr ns moculition of a 
_l hours oil culture there is mten « locil inflammation at tin sits of injection 
uid fev»r \ diy or so lattr ncuti diarrhoea set in the stools contumng much 
mucus and somitinus Hand i inlrsi of the hind extremities nut sits m and 
mss bocnm ^encrdii d Thi te mp< nture f dls stci h!) and tht nmmildns about 
the fuirth or fifth It) aftir moculition 

The l icilltts of Shiy i is nsnride a very toxic organism protlncing \cry j iwcrful 
toxins which gm rise to tin severest t\j>es of dysentery with fever Tin toxin 
produced bv tins organism in thrci fol 1 in nature They an — 

(1) \n sx< toxin which vs dialv sable anl free from the bodies of the bacilli 
It can Is «< panted from the bvcilli by filtration and us a j rotem in nature \gam«t 
this exotoxm an antitoxic serum can be prepared which will neutralize the toxin 
tn t » tra as well a. m the pattent a s)stim 

( ) \n sndotoxm which us ci ntamed witbm the Unhes of the bacteria is 
n i tduabl sud non in!) sail An anti Unit ml s rum can In. jrrprt] I) 


K 11 




0r o n hoi 

g 


£ 

|l 

1 

f 

C2 

1 , 

B capivlalui 

0 

± 

+ 

AC 

2 

B (loo as 

+ 

+ 

+ 

40 

3 ‘ 

B coscoroba 

0 

0 

- 

AO 

4 1 

B loclij avogena 

0 

0 

+ 

a a 

5 

B melacoU 

+ 

+ 

0 

AG 

6 

B ntapolUaw* 

0 

+ 

0 

AO 

7 

B oxytocue pern ctostu 

0 

+ 

+ 

AO 

! S 

B para enter scut 

+ 

+ 

! 0 

AO 

a 

B pscwlo coil 

+ 

+ 

0 

40 

10 

B pseudo colt formes 

+ 

+ 

0 

0 AG 

u 

B gasojarmans non l qutjactent 

0 

0 

+ 

AG 

12 

B at it fact e> 

0 

+ 

0 

0 

n 

B cola tropieah * 

0 

+ 

- 

0 

‘ 


4. 

4- 

0 . 

- Q 



CH4PTEK n 


81 


Prorthtrt Inocul t the ipec *1 pepten median and timbale at 37 f* tor 4^ h On Th t* 
a 1 1 S dr pat of the m ttixl re 1 indie to «ol men \ d 1 ncllr re i colour is to be repaid *t»u jvmtiv 
r a It J t ly llowc 1 or as a 1 fin t ty nepatiterea It intermediate colours a an ol term at 
re lit 

Joy / null tried n This I |K> ti w th organ msifthoB eloaen type and n g ti 
with Ih of th B cot tepe H ! pen U on th* form t n rf acetyl m thy 1 carbinol In th r caence 

fpliciyn 

TI p ocedure it as ft 11 •— local, tea pircetplucna peptone tube w tli tho rp m *0 be 

t tel and me halo for 3 days Mi t 3 c c of strong caust e potash solution and 11 w ti tube 
to stan 1 I r 1 hours at room t mpemturc If pos ti p a Hu res cent oranpoeobur retool 1 ng » at 


The Lactose ami Laic Lacl jsc Fermenters 
The import-met. of these org imams has alrevdy been discussed Table M 
gives the chief points in the identification of the vinous strains 

The Toxins and Immunity Reactions of the Dysentery Bacilli 
That the Bacillus dysenlerta: is the cause of bacillary dysuiteiy was first prows! 
by btron„ and Musgravc (1900) These worktrs administered a -18 hours til 
culture of B dy sentence by tbc mouth to a cond< mntsl cruiunil A typical attack 
of btcilltra dysentery followed anl dysentery bacilli were recovered from the 
stools The patient then recow red from the. attack ^ince then there hate 1* cn 
several instances of accidental infection of man from cultures in the labontory 

The animals most susceptible to inoculation with the B dysenteries are rabbits 
dogs an l young guinea pigs Intrapentoneal inoculation is followed by auppura 
tive peritonitis which proves fatal The intestine may show acute hypersenua 
but death usually ensues b fore there has been time for symptoms of dysentery 
to d wlop Intravenous miculation is followe 1 by a sipticienua wilh symjtoms 
of paralysis and death occurs very rapidly \fter subcutaneous inoculation of a 
21 hours oil culture there is intense local mflimmati n at the Bite of mjectun 
and fewr \ thy or so liter acute diarrhaa sets in the stools containing much 
mucus anl sometimes bind Paralvsis of th» hind extremities next sits m and 
may beeomi gi n rallied The t mpt raturc falls steadily and the animal dies about 
the f urth or fifth dav aftir inoculation 

The bacillus rf Shiga is asarule a very toxic orgimsm producing very powerful 
toxins whiih giw rise to tbi siviri t tyjns of ely sent eiy with fever Tin toxins 
I r nluced by this organism are thn eft Id in nature They art — 

(1) \n cxotoxin which is dialv able and fret from the bodies of the bacilli 
llcan Ik separated from the bacilli by filtration an 1 is a protein in nature \gainst 
tins exotaxm an antitoxic strum can be prepared which will neutralize the toxin 
in ri tn as will as m the ]mtients system 

V) \n « n 1 it Win which is colit lined wilhtii the bodns of the luetena is 
ti nfdtrabl and u m-dulvwble Vn anti 1 itti rial m rum can be jr< jared ly 
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injecting killed cultures of the bacteria intravenously into rabbits A first 
injection of 05 cc is given followed five days later by a dose of 1 0 c c The 
rabbit is bled about the twelfth day after the second injection when its serum 
is usually found to possess very powerful agglutinins and gives a very high end 
point 

(3) Pressor bases which are extremely toxic are dialysable and diffusible 
and not easily destroyed by heat Acton Chopra and Boyd (1923) have shown 
that these pressor bases are formed from the amino acids of the protein molecules 
in the gut and can be isolated in the argemn fraction They are therefore not 
identical with histamine which is found in the histidine fraction When injected 
into animals these bases cause all the symptoms of acute dysentery with collapse 
and the passage of blood and mucus On administration the toxin causes increased 
peristalsis dilatation of the vessels in the portal area and hemorrhages into the 
submucosa of the large intestine It also has a marked action on the u erus and 
this accounts for the frequency of miscarriage in the case of pregnant women 
suffering from dysentery due to the bacillus of Shiga 

From these findings it follows as detailed in Chapter V that the essential 
principles in the treatment of an acute attack of dysentery due to Shiga s bacillus 
should he (1) to inject the specific antiserum m order to neutralize the exotoxin 
(2) to remove the source of upply of the pressor bases by giving a preliminary 
purge such as castor oil and to cut animal proteins out of the diet in order to 
minimize the supply of such proteins and (3) to inhibit the multiplication of 
the Shiga bacilli m the intestine by giving a purely carbohydrate diet with 
plenty of glucose by the mouth 

The bacillus of Flexner and the manmte fermenting group are as a rule much 
less toxic than the bacillus of Shiga and give rise to a much less severe dysentery 
The toxins produced by these organisms are twofold in nature viz 

(1) An endotoxin which is not filtrablc and not diffusible A bactericidal 
serum Can be prepared against this toxin by injecting dead emulsions of the bacilli 
into an anunal such as the rabbit This bactericidal scrum is of no use during 
the acute attack of dysentery but it has a high agglutinating power 

(2) During its growth the organism converts the ammo acid tryptophane into 
mdol hut no pressor bases that are active pharmacologically are orme 

(3) Many of the aiigan ate fermented with the production of irritating 
acids 

The rational line of treatment of bacillary dysentery due to the manmte 
fermenting group of organisms therefore should consist of (1) the c munition o 
the carbohydrates from the bowel liy a preliminary purge (2) the administration 
of a purely protein diet since no poisonous pressor bases are formed These 
patients show a marked intolerance to carbohydrates 
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The Serological Dmgno m of Bmlliry Djieittnj 
Thori lias lxen eonsiderubl difl rence of opinion as to the value of serological 
metlin U in the diagnosis of bacillary dysentery i c the method of testing the 
agglutinating piwirs of the patient « erum against known strains of the B dysen 
tmft V f reshiv prepared emulsion of B d jsentma: vs ratnmelv &. native to 
agglutination and fallacious n suits mavbi due to this Tho macroscopic mctho<l of 
carrvin. out tho test alone is suitable Minson Ttahr P*.rtv and ilanmn emphasise 
the sp cial value of Dreyirs technique for this test and claim that the use of the 
standard farmalmtsed emulsims eliminates any ultra sensitive strains Using 
tilts method they claim that a positive agglutination at a dilation of l 2> 
is diagnostic of an infection with the bicillus of Shiga and one nt 1 50 is 
dmnnsticof inf ctmn with the bacillus of 1 1 xmr The agglnti nation reaction with 
the patient a strum is fir more constant an 1 rt liable m the ease of infections with 
Shiga S l acilhis than in the case of infections with the manmte fermenting grt up 
The agglutinins g nerally first appear in the serum about the seventh dnv of 
the diseas, reach their maximum about tin twe nt) first day and thereafter rapi Uy 
decline Thi 0" lutmation test is therefore not of much value bef >rc about the 
clev nth day of the dwas. On the other hand bv this time it is nearly hopeless 
to attempt to isolata the dysmtory l anlli from the stxds bv plating so that the 
agglutination test has -a d« finite value in ca s sain nt a late phase in the disease 
Previous inoculation rf the patient with a protcctivi v iccm may cau c ag„lu 
tinms to be present in his serum for same months an 1 in such cases the agglutma 
tion test should be repeated at four-d.iv intervals in order to test for a ra e in the 
titre of the ng lutimns Hen. again Dreyer s tachmqui is of special saluc in 
da inonst rating the end point of the reaction 

\fti r the sub i line of th diM av. the agglutinins may continue in the blooal 
f<r sum time Munson Bihr P rn and Manson reconl positive agglutination 
as lm n us 3J >iars after cons ill scenci V previous attack of bacillary dyunt ry 
therifire may interfere with diagnosis b\ s rological methods 

Tho lunitatu ns of r n I pical diagnosis ate therefore obvious and in any ca e 
the test is of no Value I nor to the acamth day of the di ease 

l norm Thcmpj m Barillar j pjicntrry 
This subj c t will lu refirn 1 to again m Chapter \ I 1 ut wc may here disca a 
its ration ile and its nj j licnti jn \accinc therapy is useless for acute cases and 
*houl l b reserved for chrinic infections 

(l) In chronic Shiga lacillus mf etions and in lnbetions with para-Shiga bacilli 
in a civilian c immunity vaccine th rapv is extremely iw ful m bringing about a 
cam Th inf Ttuns an only rarelv s- < n in a chrome stag however 

l 1 ) In chnime infect* ms with the manmte^f nnentim. group especially tn 
chtomc mf etions with FI xner atacdlus and less cnmir only in chronic infections 
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with the bacillus of Strong vaccine therapy usually brings about a cure In many 
snch cases however it is extremely difficult to isolate the primary dysenteric 
organism and it has often disappeared and has been replaced by secondary 
invaders such as the B pyocyaneus the B meta dysenteric? etc In such cases the 
patient s serum should be tested by the agglutination reaction against whatever 
secondary invader* are isolated Should the reaction be sufficiently indicative 
that the secondary invader is playing a pathogenic role this organism may be added 
to the vaccine of the pnmarv dysentery bacilli 

Thus titer repeated examinations of the stool we may fad to find the bacillus 
of I lexner w hereas the patient s serum giv es a positiv e agglutination to this organ 
ism indicating a previous infection with it The cultures of the stool however 
yield the B m eta dysenteries In such cases one w oultl us< a stock \ accine of Flexncr s 
bacillus to which the autogenous strain of B tncla dy sentence is added In other 
instances for example wc may isolate the bicillus of Strong and m spite of treat 
meat with an autogenous vaccine of this strain diarrhoea nuy continut- on further 
plating the B pyocyanevs may be isolated In this case we add the autogenous 
strain of B pyocyqneus to the vaccine In many of these ca es of chronic bacillary 
mftction vaccine therapy with a vaccine of B dysentence causes improvement up 
to a certain point and then the condition remains statmnaiy In such cases eveiy 
attempt should be made to isolate becondary mv iding organisms and to test their 
pathogenicity by the agglutination reaction against the patients serum If these 
tests fad it may be advisable to have the entire intestinal trict x rvyed after a 
barium, meal in order to si.e whether some mechanical defect winch causes stasis 
may not be responsible for the condition 

(3) Still more rarely we may hive to deal with non lactose fermenters which 
produce acid and gas in glucose such as B tnorgam types i and t? Again nuto 
genous viceinc therapy may be indicated 

(4) The vaccine treatment of sprue If the uen put forward in Chapter MU 
Ik. acc ptej that sprue is usually a sequel of a chronic infection with the bacillus 
of Flexner or sometimes fotron^ a bacillus followed by a secondary invasion of t it 
yit epithelium by a streptococcus of vindans type then treatment by vaccines must 
depend on the phase of the disease present 

In the early phase if FKxntrs bicillus or Strops baulks be isolated au 
jutugcnoiu io.uii. .lionU V*. pTejaivJ (Mm this soma If stoptococc. Bud 
especially streptococci of haswolvtic tvpe Ik isolated either from t e stoos or 
from the lesions on the tongue the vaccine should be prepared from this 
source Imally m the late stage where Lndomyces or Parasnuharoinyces 
infection has set in m the gut an autolysed vaccine of these fungi may 
occasionally give brilliant results In the final phases of the disease however 
where there is extensive atrophy of the intediual epithelium vacciuc thirapy is 
useless 
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of l aceioc oml D age 

lor fl' t nl-f »f the metho<l «f t iccmc preparation we must refer the reader 
to tin Btinihnl text honks on bxctino1o*.y litre we cm eleil onK with certain 
points m connects n with this matter 

Most workers consider that \ ice mes of Slnpa» bacillus nre too tixic ftr 
use in min In conv qu< net of this then, haac l»cen manv atUmj ts to \ resluce 
ntoelified Shi^i bacillus \acones thus Shipi hint's. If t rvmally |U]>rr«l Mniul 
t menus injection with n \accine ami with anti-dysentery crum ( raion Cdison 
(V917) proclut-ed a »to iwinf dminp the War Tie reelka \\ ee\ a fnW\ rii Hired 
weeinc whilst Olitakv and nhie hue cmplo\cel lipovoccin IortuniMj 
the can a ui which a saccine of Shi,. ' » bicillus is tilled h r ore nhtiecly rare tamp 
confined to the few chrome camera of this organism nr the few caws of chrome 
infcctnn with it In ur experience wmjl carls li «f nceinea nf ^hipm Ittciflus 
j tcjnmT from ajar cultute an rate t< ei e proeuf«{ tfi <fos >jc jiee n 15 not too high 
The initial ilnoc rhemll not exc 1 1 j nnlli n e rpiiii nia uni the de am fli< u!d Ik 
pradmll) raise-d to 10 or I o nufli n 

ltavinptltam lnfurcciiltur of the li dj'ntcrttr an ip ir slope is inoculated 
and inculntM at 17 ( for 21 hairs 10 e c 1 0 r » per cent carls li <d raline is 
now n<Heel to it ant with a *>t nl plituiuiu lap the rurfict „ro\\tli is ^etilh 
ruhlx InlT tlienpiruiil thonivhli imulsili d in th ejrl Ii d whiit The etitn! n n 
is then pipetted off into a fre h ttetd test tills- whieh 1 j lii r "ed with fhme-el cotton 
wool 

We ha\e m at 1 1 stan laieli e this emulsi n There art eeecnl different inethoefs 
fir doin„ this of whkh we mu m ntten the foil w»v - 

(1) ^Mmf inflation I / area of *u»/urr of th nu hum With ti ft eel nil care 
fully mea lire the 1 ncth nnl In with of the pr< wth m the Mirfacr of the ajar 
tie (ore preparing the emulsion This gi\« sthe square surface area if the prowtli 
‘mppeiso ft r example th it it is l erne 1 y 1 r > cttis This pi\ e s 9 square cins of 
frrowth \ll to tin 9cc if 0 j [»r c nt erertalrsd aline nnl emulsify With 
rapi Uy prowinp e rp ini ms such ns the typh id an 1 ds 'enter, l acilh then 1 c c 
of tin emul ion has n strrnpth of apjroximatela 4 000 jndh n orpnni ms Tor 
more eliwl) prow nip orpuusm *ueh ns *tr« 1 toe occi th« rtreopth of the emul ion 
is approximately 1 rt bj*HW) million orpini'ins The emulsion fhcull then Is 
difutcel to «i tr n»th ef 1 cc l(*» mtlli norpani nis 

(2) Troiena opacity mrf J> »f flth \\n an\ Xirwati (1^1 j) ] tmn (Idpi) ] 
In tins me the la l per cvnt emul ion of well wa hed nnd rtaM l Kinum fuljhxt 
is pKpareel in l per rent aqueous ~*lmni citrate u l u ti 11 This is dilutes! into a 

s nf efduti ns fre m I 8 1 9 etc to l l<nf the >n mal emulsion I ach 

fdutte n is th 11 1 vit aj m « am ill nunutur test tul on 1 the en 1 seif d t fi The 
twWs at tt u placed in a reck th tul s and standard taU cm \ e> tamed 
in In lu fre in th Ihm.t t if the tent ml llewirch Institute Ka<iull TI y arc 
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also stocked by Baird and Tatlock ( Biological Apparatus Catalogue 1927 item 
No B 3637) at £1 1 0 the set 

The bacterial emulsion ha\ mg been prepared it is diluted placed in a minia 
ture test tube similar to those containing the barium sulphate emulsion and matched 
with one or other of the standard tubes In doing this the tube containing the 
bactenal emulsion and the different barium solution tubes are placed side by side 
on a page of printed mattf r in a good light Matching occurs when the print is 
equally dimmed in both tubes The strength of this emulsion is then read off 
m the table provided and the bactenal emulsion diluted down to the required 
strength 

Brown s opacity method is perhaps the quickest reliable method of standardisa 
tion of bacterial vaccines and the laboratory worker who ban much 'vaccine 
preparation to do would do well to equip himself with the apparatus 

(3) Standardisation by the Iiamocytomiter This method is the most accurate 
of all The bacterial emulsion is diluted to a know n dilution in 0 D per cent carbo 
lised s dine and a trace of carbol fuchsin added to o portion of it in a w itch glass 
The emulsion is then well mixed in th«> watch glass and the chamber of ahicmocyt 
ometer with a shallow cell 0U2 mm in depth is> filled and the special cover glass 
applied Ten minutes or so is allowed for the bicteria to sediment to the bottom 
of the chamber The number of bacteria in 100 small squares is then counted 
using the $th mch objective and a high eyepiece From the count so obtained the 
actual strength of the emulsion is determined and the necessary dilutions made 
If great accuracy is required two or three drops may be counted and an average 


struck 

(4) Standardisation against a red blood corpuscle count This method is no 
as accurate as the direct count in the hscmocytomcter The laboratory worker 
first carries out a count of hi red blood corpuscles m the Thoma Zeiss haunocj tometer 
in the usual w av Taking a sterile capillary pipette equal v olumes of the bacterial 
emulsion and the laboratory worker s blood from the pricked mger are mtxe in 
it and the mixture spread in thm films on slides These are allowed to dry and 
are then find with alcohol and stamed-preferably by carbol inch m tt,mg a 
square Ehrlichs ocular cycpii.ce the number of red corpusc es an 0 ac ec 
100 lit Ids is counted As the red cell count is hnown by the preliminary c 
it is then possible to ascertain the strength o! the bacillary emulsion 

This method is a laborious one but involves no special apparatus The square 


Efirlich ocular is advisable but not essential 

With regard to streptococcal vaccine* Harvey (1921) states that vaccines 
prepared from agar cultures have much less antigenic value than those prepared 
iron, broth cultee. He advocates culturing the streptococcus m trypan bro h 
free from glucose and killing by adding 1 per cent carbolic acid using no heat atail 
Such a vaccine will have to be standardised by method (3) or (4) abov e since Brown s 
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opacity method 13 only applicable to emulsions from growths on agar slopes On 
the other hand wc have always employed vaccines prepared from agar slopes 

The carboliswl bacillary emulsion hiving been standard 1 ed it is next diluted 
with 0 5 per cent carbolised saline to a strength of 1 c c = 100 million and incubated 
at 37 C for 24 hours The next day three tests should always be applied to each 
brew of vaccine made viz — 

(o ) A 11 aerobic culture is taken on agar to ensure that the organisms m the 
vaccine have been killed 

(6) kn anaerobic culture should be taken on agar to ensure that the emulsion 
has not become contaminated with anaerobic organs- cia such a3 the B tetqni 

(c) A full dose of 1 c c should be inoculated hypodermically into a guinea pig 
or other susceptible nnunal This animal is then kept under observation for three 
or four days If no tone symptoms manifest tbemsilv <s> the v accine a ill presumably 
not cuu--i too tone symptoms in man 

In the meantime the vaccine is filled into an amber colour id vaccine bottle 
and sealed with a sterilize*! rubber cap When the cap has been applied the whole 
is sealed by tying the cap m place with sterilized thread mv ertmg it into a bath of 
molten paraffin wax and stored in a dark and cool place until wanted for use 
Dosag It is impossible to lay down any bard and fast rule for dosage with 
regard to vaccines of the dysentery bacilli The only safe working rule is to go 
slow Reactions may be of two tvpes either fevtr and malaise with headache 
or a sharp attack of dnrrhcea If either of the e occurs the next do-e gn en should 
be the same or a little less than the dose with w hich reaction occurred It is to be 
noted that light haired persons usually react more severely to racemes in general 
than do dark haired persons 

W ith regard to vaccines of Shiga a bacillus the first dose should not exceed 
5 million orgam ms If there is no marked reaction the second dose may be 10 
millions and the dosage may be increased to 15 millions as a maximum. With 
vaccines of h leaner » bacillus the initial duse may be 10 million followed m 
turn -if no marked reaction takes j lace — by 20 million 40 50 50 75 and finally 
100 million the maximal dose for this vaccine Streptococcal vaccine-, may be 
given in the same dosage as for vaccines of I leaner s bacillus 

The follow mg instructions for the use of autogenous vaccines are taken from 
the -enior author 3 laboratory — 

The dose should be modified according to the nature of the reaction obtained 
Doses must be mall in cases of children and aged persons The maximum d r-e 
for an old person is 0 5 cc 

Injections are to be giv en twice a week mtracutmeously (not subcutaneously) 
and once a week when the maximum dose is reached 

Vbout ci e ht injections will probably be needed It is needless to say that 
local and general treatment should be carried out along with the injections. 



86 


DYSENTERIES OF INDIA 


also stocked by Baird and Tatlock {Biological Apparatus Catalogue 1927 item 
Ho B 3637) at £1 1 0 the set 

The bacterial emulsion hav mg been prepared it is diluted placed in a muiia 
ture test tube similar to those containing the barium sulphate emulsion and matched 
with one or other of the standard tubes In doing this the tube containing the 
bacterial emulsion and the different barium solution tubes are placed side by side 
on a page of printed matter m a good light Matching occurs when the print is 
equally dimmed in both tubes The strength of this emulsion is then read of! 
m the table provided and the bacterial emulsion diluted down to the required 
strength 

Brown 8 opacity method is perhaps the quickest reliable method of standardise 
tion of bacterial vaccines and the laboratory worker who has much vaccine 
preparation to do would do well to equip himstlf with the apparatus 

(3) Standardisation by the hamocytomcter This method is the most accurate 
of all The bacterial emulsion is diluted to a known dilution in 0 6 per cent carlo 
hsed saline and a trace of carbol fuchsia added to a portion of it in a watch glass 
The emulsion is then well mixed in the watch glass and the chamber of ahumoevt 
ometer with a shallow cell 0 02 mm in depth is filled and the special cover glass 
applied Ten minutes or so is allowed for the bacteria to sediment to the bottom 
of tin chamber Th< number of bacteria in 100 small Equates is then counted 
using the Jth inch objective and a hi^h eyepiece From the count so obtained the 
actual strength of th< emulsion is determined and the necessary dilutions made 
If great accuracy is required two or thre* drops may be counted and an average 
struck 

(4) Standardisation agatnst a red blood corpuscle count This method is not 
at, accurate as the direct count in the hscmocytometer The laboratory worker 
first carries out a count of bis red blood corpuscles in the Thoma Zeiss hammeytometer 
in the usual way Takin e a sterile capillary pipette equal volumes of the bacterial 
emulsion and the laboratory workers blood from the pricked fm 0 er are inixt in 
it and the mixture spread in thin films on slides These are allowed to dry ond 
are then fixed with alcohol and stained -preferably by carbol fuebsm U»in 0 a 
square Ehrlich s ocular eyepiece the number of red corpuscles and o ac eria in 
100 fields is counted As the red cell count is known by the preliminary count 
it is then possible to ascertain the strength of the bacillary emulsion 

This method is a laborious one but involves no spi cial apparatus The square 
Ehrlich ocular is advisable but not essential 

With regard to streptococcal vaccines Harvey (1921) states that vaccines 
prepared from agar cultures have much less antigenic value than those prepare 
irom broth cultures He advocates culturm^ the stn ptoeoccus in trypsin rot 
free from glucose and killing by adding 1 per cent carbolic acid using no eat a a 
Such a vaccine will have to be standardised by method (3) or (4) abov e since rown s 
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opacity method la only applicable to emulsions from growths on agar slopes On 
the other hand we have always employed vaccines prepared from agar slopes 

The catbolisul bacillary emulsion havin, been standardised it is next diluted 
with 0 5 per cent carbolised saline to a strength of 1 c c = 100 million and incubated 
at 37 C for 24 hours The next day three tests should always be applied to each 
brew of vaccine made viz — ■ 

(а) An aerobic culture is taken on agar to ensure that the organisms in the 
vaccine have been killed 

(б) An anaerobic culture should be taki n on agar to ensure that the emulsion 
has not become contaminated with anaerobic organisms such as the B lit am 

{<?) \ full dose of 1 c c should be inoculated hypodermically into a guinea pig 
or other susceptible animal This animal is then kept under observation for three 
or four days If no toxic symptoms manifest themselves the v acciue will presumably 
not cause too toxic symptom, in man 

In the meantime the vaccine is filkd into an amber coloured vaccine bottle 
and taled with a sterilized rubber cap When the cap has been applied the whole 
is sealed by tying the cap in place with stenliz d thread mvcrtm D it into a bath of 
molten paraffin w ix and stored in a dark and cool place until wanted for use 

Dosajc It is impossible to lay down any hard and fast rule for dosage with 
regard to vaccines of the dysentery bacilli The only safe work in 0 rule is to go 
slow Reactions may be of two types either fever and malaise v\ ith headache 
or a sharp attack of diarrhoea If either of these occurs the next dose giv tn should 
be the sann or a little less than the dose with which reaction occurred It is to be 
noted that light haired persons usually react more severely to vaccines in general 
than do dark haired persons 

With regard to vaccines of Shiga a bacillus the first dose should not exceed 
5 million organisms If there is no marked reaction the second dose may be 10 
millions and tko dosage rmy be increased to 15 millions as a maximum With 
vaccines of Hcxners bacillus the initial dose may be 10 million followed in 
turn— if no marked reaction takes place— by 20 million 40 50 50 75 and finally 
100 million the maximal dose for this vaccine Streptococcal vaccines may be 
given in the same dosage as for vaccines of Flexncr s b icillus 

The follow mg instructions for the use of autogenous vaccines are taken from 
the senior author s laboratory — 

The dose Bhould be modified according to the nature of the reaction obtained 
Doses mu t be small in cases of children and age l persons 1 be maximum dose 
for an old person is 0 5 c c 

Injections aTe to be given twice a week intracutaneously (not subcntancou ly) 
and once a week when the maximum dose is reached 

Vbout eight injections will probably be needed It is needl »s to say that 
local and general treatment should be. earned out along with the injections 
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The op o{ the income bottle should be sterilized with tincture of iodine 
before puncturing with the hypodermic needle and the puncture point should be 
sealed with s hoted ro<I after each use 

The v accinc must be kept in a dark and cool place and should be thoroughly 
shaken before use Sediments m the vaccine should not be mistaken for contamt 
nation 

The prophj lactic use of vaccines against bacillary dysentcrj is discussed in 
Chapter I\ 
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The Treatment o( Acute Dysentery 
Tin tt< it mint ol in aittti or sulncUti -Ufael of drsentery c< nvsts ol two 
mint pnncipks — 

(o) hiujwin,, whit to do lor your patient nod 
( 6 ) know m p when to <ln if 

Thi ury fir t •<<«*«)» on jccursti ht^no is ts his bun t-hour> { rt \ unit 
ly it is usually jx> lbli In clinical ixainuutiin of the j stunt anil by mu ro copica! 
ixarninition of tlii stools -*uvpluiiint<.d 1} me ssary by the use of the ipwidos 
c<ij i^-to j,nc an uumidiati Ingmsia f uthir amabic ify*aitcry halantllul 
dysuifi ry <je probably bilillar) lysmti rv fins is nufhci nt to go on mih 

icule IhaUaty O'js idiry 

Hire \n. have to ncopnisi thdf thin in two in.nu type { tin disc im 

(a) Biciltiry d> uiPry iliu. ti n n mannifi fumaKiti,* inalh of On Shiga 
Krw t}pi In thin n isotlip-i nay U primnt aaidyyntn w usuollv tnirtrd 
Thi et mis arc Mrs frorjumt HI or mm a dn tut rav\ vary from nom at all m 
thi acute pn(.rtiuus typi with 1 Italy 13 f thi {pit ti the mcissmt { ssugt of 
etmfs rivinW®*, nci water hut cmtunm,. flakes «f blrod utaincd mucus Tin 
Slugi 1 inllus products both an infract Malar m> 1 »n ntrociHuIir lo\m and oho 
produces poisonous pressor 1 1 is Jn m animal pre Urns 

(b) ljacilhry i\y ntiry due to nniimti hroicntuig IwiBi of thi Flexhet 
Stroup type Intel's ca cuc<dii[«u lots not incur a* n rule pyrexia is (ix* mar keif 
»«<l liie stools ore nsurlly h ss than )C< a lay Tin bleu l mil mums in the etoj J in‘Y 
not bi visible to thi naked iv, mul many uab tnsint the sjmpt mis ol n nwemt 
di iithct 1 the stunts h uig /xvd col aired nr j >)<. Thi medial hill diirrlm 1 
is usual!) due fo inhcuon wjih the bacillus of ff cner The H xncr ticillus 
proJtic s an intracillul \r but no txtrxeiltuiat tism It products mdol and sum) ir 
rrhijHiumU from annual proteins and ferments cubobnlralia with tlu exccjtmn 
of lictos*. 

Brlb gnuijs art facultative anaerobe* and iun<x comt to infeet flic large 
rate tim lu contrast tu the chol rt t ibrio which 13 a strict m robe anl h nee com *s 
to lufict tin small intestine Ilotli ptouj cau ixi t at a wide pH ratine of 
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from 5 4 to 9 1 so the administration of alkahus is of little use in bacitlaiy 
dysentery The production of toxin by the bacillus of Shiga takes place best 
at a pH of 7 5 The growth of Shiga s bacillus is inhibited by sugars such as 
glucose 

Secondly it r& essential /or the medical practitioner to visualise the pathological 
lesions present m the gut In infections with Flexner Strong bacilli the lesions 
are as a rule superficial only m character consisting chiefly of exfoliations and 
erosions of the mucous membrane with the b icilh Bituated chiefly in the follicles 
of Lieberhuhn In infections with the Shiga Kruse group there is much more 
extensive infection of the ohtary follicles with deeper ulceration and here the 
importance of rest is vtry gri at In both groups the ulceration may be kept up by 
invasion with secondary organisms sue h as streptococci or Vincents m fiction with 
the fusiform bacillus and Vincent s spirochete even after the dysentery bacilli have 
dmpptared from the gut Further as some IB per cent of humanity in the tropics 
is parasitised with Lntamaba histolytica a proportion of some 15 per cent or more 
of ill cases will be mixed infections 

Armed with this knowledge we shall know what treatment to adopt and when 
to adopt it 

General Lines of Treatment The first and most important pnnciph in treat 
raent is to place the patient at absolute rest in bed The ulcers m the gut will 
take ten days or so to heal and no medical practitioner would allow a patient with 
a severe ufeer of the foot to walk about Because the patient cannot feel pain in 
his intestinal ulcers is no reason for allowing him to walk about He must be put 
to bed and kept there no matter what are his wishes or protests Further he must 
not he allowed to get up to go to the latrine but be made to use the bed pan 
If the patient is not 1 ept in bed the bacillary dysentery frequently becomes chronic 
m type anl this is especially the case with mild infections due to the bacillus of 
Flexner where the patient only has a mucoid diarrhcca for a few days and neglects 
proper treatment of the condition 

Warmth is of importance m the treatment o! bacillary dysentery especially 
so where there is a tendency to collapse and a hot water bottle applied to the abdo- 
men is often very helpful The stools must he inspected daily as their character 
and number and the state of the tongue are the best guides to prognosis 

With regard to diet all solids roust be withheld In infections with Shiga. 8 
bacillus- which will have to be diagnosed tentatively pending the isolation of the 
bacillus in the laboratory — all animal pioteins should be eliminated from the diet 
as this mexsun w ill materially help in reducing the toxaemia The diet should 
consist solely of carbohydrates such as arrowroot barley water gluco e feeds tea 
or coffee— with very little or no milk These cases do not tolerate milk well as a rule 
but when the temperature has come down to normal and the stools are improving 
milk and finally proteins may bo gradually added to the diet In Flamer bacillus 
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infections on the other hanl carbohydrates should be elinunat< d from the diet, 
and such articles as meat-extracts chicken broth eit rated imlk jellies weak bee! 
tea and later eggs should be giv en During convalescence fish and meat may 
be gradually added to the diet but carbohydrates should be added last of all Many 
of these patients show intolerance to carbohydrates for a long time In both groups 
of cases the food should be given slightly warmed ns cold drinks arc apt to increase 
intestinal peristalsis and m small quantities at a time Dysentery patients should 
not be rushed through convalesce nee for the ulcers take time to heal an 1 any m lis 
crction in ditt is \ery apt to be followed by a relapse 

In aery severe and fulminant cases the incessant use of the bed pun exhausts 
the patients strength and a better plan is to put a waterproof sheet which can be 
change l every few hours under the patient and to pack the buttocks with tow or 
cotton wool It must always be n me mix red by the att ndant that the stools are 
hijily infectious and it is as well if the nurse wears rubber gloves when washing 
the jatunt or changing his bedding 

Specific Treatment 

Anltserwn Polyvalent antisera against strains of Shma Kruse type are 
manufactured by the lister Institute Burrou 0 li5 \\ ellcome and Co Parke Davis 
and Co Mulford and Co (Philadelphia) the Lome Institute and by Professor Shiga 
in Japan Opinion is nearly unanimous that thur administration is of very great 
value in dysentery due to Shiga s bacillus (They are of no ' alue m Flcxner infcc 
tions as th toxin of tho Flcxncr bacillus is an intracellular one ) It has long been 
a matti r of surprise to us that no standards d antidy&entery serum is manufac 
tvmd in India Shiga bacillus infections are so common in India tb it the need for 
a supply of fresh standar tised s< rum seems very great 

The si rum should be adnnni tend within the first 18 hours of the di ease if it 
is to b of any use mul its use is value! ssnfUr 48 hours from the onset of symptoms 
It should b {,iv in mtravenou ly and in l»r„e dosis c {, GO to 80 c c for an adult 
If there is any reason tu suspect that th»* j Hi nt has priviou ly rice Med an injection 
of scrum — e g ogamst tet inus or dij hthem - a de sen itizui D do c of J to 2 c C of 
the scrum may b given subcutaneously 1_ hours before the larger intraveroi s 
dose or one may start the intravenous inj ction with b c c of the serum well diluted 
with Mime and if no reaction occurs continue to inject the full dos 

FI tchcr and Jepps (1021) record very disappointing results with antidysentery 
mum but they wem to have u’wsl it in hscnmmately » news-s due to both types 
of bacilli They record that e rum was given to JIG ci nstvulMe ca^ta (B <hjsm 
tm<c H-xncr 2 't» B dysmtenor Shiga "tl) with 71 deaths— case mortality 10 J 
per cent In the control group of 32^ patients (I) dytcflhncr Flumer 318 
B djsml Tier Phi a 11) where no serum was given 100 ilnd— cave mortality 30 i 
per cent r veil when the tarum was adnumtiml at the bw inmn„ of an 
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ittick it was almost always useless and it effected no real reduction m the mortaht j 
they write They then proceed to discuss the reasons for this disappointing result 
The doses given as ere large—- as a rule about 60 c c —and the serum was sent 
out from the Lister Institute in cold storage It showed a full agglutination titre 
against Flexner s bacillus but rapidly lost its agglutinating properties ogamst Shiga s 
bacillus They conclude that the reason for the failure of the serum laj not in the 
serum itself hut m the fact that malaria and other concurrent diseases had reduced 
the condition of their patients to such a state of w eakness and exhaustion that they 
were be} ond the possibility of recover} The serum used id one year cost £305 
and if it had been possible to apply this sum of £305 to the pre\ ention of thedesti 
tution which is so often the precursor of fatal dysentery many of those who died 
might have been alne to day 

On the other hand it is obvious from Fletcher and Jepps figures that the 
greater majority of the patients in whom the serum was used were cases of infec 
tion with the bacillus of Hexntr and in such cases the serum cannot June much 
a slue A serum prepared by immunising horses with the bacillus of hlexncr has 
a bactericidal action on the bacillus but no antitoxic action ns the bieillus does 
not produce extracellular toxins On storage the scrum rapidl} loses its normal 
complement and when injected into the human subject there will be but little 
combining reaction between the bactericidal substance m the horse scrum and 
human complement It is especially in sea ere cases of Shiga bacillus infection seen 
within the first 48 hours of the disease that the serum is of value and general 
opinion is that its value in such cases is aery great But- in view of Fletcher and 
Jepps findings that even serum sent out to the tropics in cold storage rapidly 
loses its potency in transit and storage— it seems vrrj idmablc that the specific 
scrum should be manufactured in India 

Bacteriophage 

What appears to be a aerj promising line of treatment in bacillar} djstn 
tery is the use of bacteriophage Laerythmg here however appears to 
depend on the selection of the right strain of bacteriophage Through the kindness 
of Piofessor d Herelle we haae been able to try the bacteriophage treatment on 
15 cases of Flexner bacillus infection The dose usually given is 1 to 2 c c 
of the bacteriophage daily by the mouth Some of the cases appeared to do very 
well on tins line of treatment in others administration of bacteriophage did not 
appear to assist in the patients recover} Fletcher (1927) records disappointing 
results after the use of bacteriophage m picxner infections He tried the tnatment 
on 22 patients making dad} bacteriological observations on the stools Dysenterj 
bacilli persisted in the stools of 6 patients for more than 10 days after the commence 
ment of treatment in 11 eases bacilli avere found up to the Gth day but pot on the 
8th day In 5 cases dysenterj bacilli were not found after the 4th day Three of 
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the patients died and dysentery bacilli were isolated from the colon of all three 
at postmortem examination He records that experiment all j it was found that 
tlic bacteriophage use l was more acti\e against Shiga a hicillus than against Firmer a 
bacillus It was tried m one case of dvsentery due to Muga s bacillus and here no 
dysentery bacilli could be. isolated from the stools after the *nd ilaj of treatment 
Fletcher b results seem to indicate the necessity for a most careful selection 
of the str un of bacteriophage used when tested in rtfro it should show strong potent) 
against the specific strain of djsuitera bacillus concerned Malone and Bird (1927) 
ncord the use of bacteriophage in thru cases of Flcxner infection of rather severe 
subieutc type ftt Kasauli In two of these ilysintery bacilli disappeared from 
the stools on tilt 3rd day in the third case the stool w as not examined on the 3rd 
day but gave negative results on the 4tli <U) 

rurthit ohservatuns on the use of bictenophage in liacillarj djgentcry art 
badly wanted for this line of treatment if successful would Ih. an nltal one 
it would tnahle one to deal with the chrrmc bacillary earn r also perhaps even 
to disinfect infict d water eupplu s I» iimrulrtui., them with bactenoph i^e 

Medicinal Trcnlmrnt 

II the patient is seen during the earlier ihascs of the drat as it is advisable to 
odiminsttr castor oil to which a littli tincture of opium Ins luen added Thu 
has the edict of cl atlii n out the contents of thi small mte-stine winch may be loaded 
with protnns and carbohydrates— the r» ultof pancreatic digestion This dosi is 
best givm the last thing at night m order that the saline aperient treatment mav 
be bigun the next morning Or it nn\ be a lnmnstcred at once if the patient is 
seen in the early stag s of the disease 

\s s x>n ns the castor oil has acted and preferably from the carl) mommg 
treatment with saline purgatives is commenced There is no other line of medi 
Cinal treitment of bicillary dvsentcry o sati factor) nnd so simple as the u e of 
magnesium ulphate or sodium sulphite in I drachm do in ever) four hours The 
afs ri lit sulphites act m« chamcallv flushing the toxins cut of the pit altering the 
jit of its conti nts to a mori alkaline condition and hence, checking the j induction 
and absorjtion of toxins The odium salt is j rokil 1> 1 ss irnt int than the magne- 
lum salt and the following pre enptun for its udmunstration is given l > Mnnson 


lllhr 

lb S kIii suljhatis 1 dmi 

\cid sulphunci dil ni sv 

Tinctura zmpbem m % 

\quam Me nth Pip J oz 


this dose to In admimste ml ever) f ur Lours until tin te ds become feculent 
tftir this the same do urn be giv n at six hear intervals un l liter three tunes 
m the dn 
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The routine usp of opium in the treatment of dysentery is to he most strongly 
condemned In many case* howev or where the patient is worn out with the constant 
tenesmus and pain and cannot obtain sleep J grain of morphia may be given hypo 
dermi catty at night The resulting rest and sleep will materially help m his fight 
against the disease A good working rule is that if the patient has had no deep 
for two nights and the temper iture is falling to give i gr of morphia with ,4 0 gr 
of atropine sulphate 

A few pat Kilts tolerate saline aperients badly and in such cases it may be 
necessiry to resort to small divided and repeated doses of calomel such as | gr of 
calomel with 6 grs of sodium bicarbonate every 2 or 4 hours 

Of other drugs the use of bismuth is often very \ al liable in severe ca es The 
carbonate is probably a better preparation to use than the subnitrate as the latter 
is apt to contain impurities a dose of I or 2 drachms may be „nen suspended 
m half a tumblerful of water or soda water every 4 to 6 hours until the stool9 
become black and the prognosis is a reassuring one the dosage should then bo 
reduced Ivaolm is often very useful in bacillary dysentery and a preparation 
which we have found to be particularly useful is Morson s Osmo kaolin * This 
is an electrically precipitated kaolin of very great purity and so fine that it is practi 
callv impalpable to the touch It is perfectly harmless and may be given in large 
doses in the same way as the bismuth carbonate It probably provides a pro 
tcctivc coating to the inflamed mucosa and certainly often gives the patient consi 
derable comfort lessenm Q the frequency of the stools and reducing th< abdominal 
pam and griping Bofus alba and animal charcoal also have their advocates 

Of Giber drug* the ao called intestinal antiseptics do not appear to be of much 
use in the treatment of the acute phase though they may perhaps have their place 
m after treatment the mechanical removal of the dysentery bacilli from the surface 
of the mucosa seems to be a more practicable measure than the almost impossible 
attempt to kill them tit situ Salol in doses of 5 to 15 gr may be given TO cachets 
or suspension but wc hav e not found it of much v alup Manson Bahr speaks well 
of the use of cylhn in cachets each cont lining 2 minims of thc^e 20 or more cachets 
may he given a day \ atren is a drug which has ~ome supporters it is stated to 
consist of lodo oxy quinolm sulpkmc acid according to the manufacturers and B 
stated to contain 3G 2 per cent of iodine The manufacturers advocate very big 
doses of this compound but any dose of more than 15 grains a day appears to he 
distinctly irritant to the gut 

Irrigation of the colon u of di trnct value in very severe cases and in on® very 
sev ere case seen where the patient had been drenched with emetine and his condition 
became critical with the incessant p usage of large Bloughs and much blood in very 
offensive stools it appeared as if repeated large winn irrigations with very dilute 


CrooL.es C Uosot Kaol n is al_o a very oseful preparation- 
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permanganate solution was the measure which bin ed life The simpler the irri 
gating fluid the better as its eFect is mechanical rather than antiseptic warm 
saline or biracu, solution I drachm to the pint is perhaps best The (louche 
should be giv«n slowly with ft stout rubber tube at a temperature o{ 1(U°F \nal 
irritation is apt to pros e very distressing in children and in such patients the parts 
should be thoroughly cleaned and lanohne or vaseline applied 

Treatment of Special Symptoms and Cases 
Collapse is easier to guard against than to overcome when it is once estab 
Ushcd Stimulants should be given such as ball an ounce of brandy by the mouth 
or by rectal enema Intrau nous sihn< should In. administered m gmerous 
quantities 2 to 1 pints or more and ontidysentcric serum °0 c c or more brandy 
1 drachm and atropine sulphate gr ,Joth may be adl d to the injection In 
the choleraic rases Rogers hypertonic saline method Bhould be adopted The 
solution consists »i sodium cMi rule 1 ’0 gr calcium chloride 1 gr potassium chlo* 
rib* fi gr and st nlized water ti the pint Glucose Id gr may b added to this 
s iluti in The solution should In gw en very slow ty at a tempi rature oflOl F about 
4 oz being run in intravenously per minute A omiting and hiccough ore serious 
symptoms and ll they set in hot stupes should 1 r applied to the abdomen and 
the patient be gnen icc to suck Arrowroot and br indy 2 drachms may be gw cn 
by th<- mouth A small dose of adrenalin— such as 3 minims —may be tried by the 
mouth and sometimes allays severe hiccough 

Children require special con. (deration as the disease in them is often associated 
with fairly high pyrexia A smalt preliminary dose of castor oil should be pun 
followed by the aperient satmes For a child under j years of age sodium sulphate 
may be given m doses of 15 grams t d a The dcaage < 1 antiserum gnrn should 
also be has ’0 ec or so an! it may hfivi t< 1c administered intrapentoneally or 
intra mu acuUrly if a auitahV sun cannot b« fonnl Bacillary dy entcry occurring 
m pregnant wc men is especially luble to lead to abortion ami in ucli patients the 
dost of aperient sulphates shnull be reduced 

tftcr Treatment 

The majority of cases of bicilhrj dysentery do very welt as a rule with re t 
in bed judicious dieting and the use of nprnent sahnis for three or four days As 
soon as the stools become focal the administration ol salines should be stopped 
and one may now give bismuth salicylate gr 10 with puli ipecac co gr 5 at 4 or 
6 hourly mtv ranis The thud trouble with the patent w v o is contal'sctnt nftir 
baolhry dyx ntrry as a rule is constipation The best aperient for such patients 
is probably liqui l paraffin as it is entirely non irritant and a dose of it may be 
required ciery evening The patient should be told to cuard most carefully against 
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constipation for at least three weeks after his recovery in order that the ulcerated 
gut may heal firmly 

Bael sherbet is a useful addition to the dietary at this stage and acts as a demul 
cent A single hrgt bael fruit (JEglc marmelos) will make two good glasses of bael 
sherbet The pulp of the fruit is scraped out of its shell and emulsified in water 
This should then be strained through muslin to remove seeds and mucilage and 
then sweetened and flavoured to the taste Or the pulp may be mixed with sugir 
and cream or with dak t (Indian curdled mill ) and eaten raw m small quantities 
at a turn, Another good demulcent during convalescence is ispaghul This is the 
gelatinous exudate from the seeds of Plant ago oiata About half to one drachm of 
the seeds are either chewed when a gelatinous exudate comes out winch acts as a 
demulcent or the pericarp is made into a paste 

A wetl to ten days after the injection of the mtnlyscntenc strum serum sick 
ness mav set m with pain and inflammation at the site of injection if this has been 
given intramuscularly rigor headache diarrhoea a blotch} urticaria which ina} 
he localized or generalized hypenosthesia of the muscles joint pains and even 
joint effusions Thu fever will have to he treated on symptom itic lines and an 
alkaline lotion given to allay the urticaria 

Complications 

But little need be. said of the complications of acute bacillary dysentery The 
commonest probably is arthritis with effusion — usually of a serous character — into 
the joints This is due to the action of the toxins on the syuov lal membrane of the 
joint and the commonest site is usually the knee though in one patient seen almost 
all the lnterphalangtal joints of both hands were affected As a rule the serous 
exudate is bactenologically sterile although Etworthy records an instance in which 
bhiga s bacillus was isolated from the fluid At first the affected limb may have 
to bt splinted and a Scott s dressing appbed Lattr hot air treatment and massage 
may bt required The fluid 13 usually not sufficient m amount to call for aspiration 
Iridocyclitis is a second complication and both this and arthritis have been ex 
perimcnfcally produced in rabbits by intravenous injection of toxins filtered from 
a culture of the bacillus of Shi c i Iridocyclitis is best treated by the instillation of 
atropine and the use of an ey e shade Parotitis is nn occasional complication 
due to absorption of septic matter from the mouth and may require treatment 
with fomentations and cleinsing of the mouth A very rare complication but 
one which the medical practitioner should always bear in mind is invasion of the 
blood stream either by streptococci or the Bacillus coh communis through the ulcera 
ted gut but this is a far commoner complication of amoebic than of bacillary 
dysentery These complications in bacillary dysentery arc usually confined to cases 
of Sluga bicillus infection and are uncommon thou 0 !i Manson Bahr (1925) records 
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a series of cases in wlm.li arthritis occurred as a coni pi crtion m 27 per cent 
of the cases 


lcuV nnd Su lacute Anuritc Dysentery Treatment 
The m heal practitioner who is called upon to trt at a esse of acute or sub 
aeuti am®} ic dystnb ry toalay is in a mo t unfortunate position for the number of 
suppos* \ lutes h 1 yon and is being act in I to daily By carry mail th f 
descends upon bis office table a flnot of lit ratur on suchdru 0 s as yutren <lim< 1 
atoMTSul and a boat of others If the cl urns made for some <*f these eptoho 
coali be siil st intutcd an wonder why amn bic dysentery elioul l ccntmuc to afflict 
mankind W e base trie l all -or marly iff -of these sy reifies dutin 0 the jast few 
a ears and will discuss then a aim. later In the un* intun »< may hep state that 
vre Itaat found rot) mg as y<t that mil r j lace emetine in the treatment of 
ornmbic dysentery and it <di\l n mains our shirt amhor uv the treatment of this 
condition 

The mode of act i in of emetine on iii/nnaf i htshhjUcn still kkuibs somewhat 
o! a nrntcry \«ld*r in 1^)2 was the hrst j rson to shoaa that the nrtion of 
ip cicnanhv m imcebic elysuitirv depeiule l on its vlhdoid emetine It n r*»th‘r 
arausinijto both authors of this 1st. to reflect that when «t first inw out 
to Iniia (1908) the then latest mode of In at mi nt « t uoad ic djscnttry aaas by the 
oral administration of I pi car sun nutine hit lonntnl Rogers (WU) aaas the 
first parson to take up \ eel hr a suvgetdun an l t> mtroduu tin alkaloid for tie 
routine treatment of onitcbie dy uitcry Roth th st workers con ihrel that 
emetine ha 1 a timet j irasitu i lal if) it on the nmtrUe Win) on (19-*' j 2o >) 
however jaunts out that active F hutol )Ucn uth< r m f cces or m liver ob r ss pu 
can be inmd aaith relatively »trcn„ eotuti ms of imettue in 1 tint the uiutIwc will 
roinun as jsfbctl) active as tj>i in emir 1 j nj>»ratn n fnh siti i smncil 
t) at the mi hum in which tin. anuria in j pent * nara Iv the fasril nutter or 
the pus absorbs or fins the emetine *u that it n a r actually com siniont vtwith 
th< «molw it must \* conclul* 1 that the «lk»l >il Jus no limn -di itt time action 
on the ama) v That such an explanatu n i f th future f un tine to kill mat t 
in these « x pit im nts ini', h iic somethin,, m its faviut is Urn out by uttain 
tests tna le by 1 1 in in an 1 W ny« n (1J17) < n cu’tuKS ‘ 1 fr« In in n mi®ba. on a„ir 
plate Un n^r was mill u| with varying strengths of cnutmi ind it was found 
th it the amwluc di 1 not grow en the medium whu ii «nt must the wilts which ire 
known to b specifics i ir amain d y « ntt ry th-»i„h the bit t<ru) growth u^m 
which the ama >) t feed was little niter 1 in character i urtlicrnu re it has la-cn 
shown by Brown (192 ') that if the emetine otuiion which is to be introduced into 
the spar is first mixed with pus for & fiw nuuuti « th Ittjui 1 portion frj anted lay 
centrifugation has lost its power of arresting growth of nmietse on the jlatr 
U woui l acera that m this expt nment tin del 1 cells and debris in the jus ha l 
KM 7 
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adsorbed the emetine from the solution so that there raa) be some reason for bus 
pecting that when material such as faeces or pus containing E hslohjUca j •> mixed 
with solutions of eroetuu the fiilure of the drag to hill the amceba? may be dut 
m part at least to its absorption h\ the dead matcri il It has also to he remem 
bered that even if emetine has no direct action on 7 histolytica exposed to it for a 
comparatively short tune it may still lia\e such an action o\er a longer period in 
presenting growth and multiplication It should be possible to test this point on 
cultures of E histolytica 

Dale and Dobell (1917) inv estigated the action of emetine on experimentally 
infected cats and — at that period — came to the conclusion that its action on the 
amcebce was an indirect and not a direct one Its primary action was apparently 
on the host in some way rendering his tissues unsuitable for the amcebe Mayer 
(1919) came to a similar conclusion hut Sellards and de Leiva (1923) have shown 
that imcebic dysentery is so very sev ere a discasp in kittens that results m the kitten 
cm hardly be compared with those in man By administering solutions j>er rectum 
they showed that infected kittens could bp saved at a dosage of 10 milligrammes 
per kilogram weight They conclude that emetine has n weak nmcebiculal action 
and that this plus the powers of resistance of the patient aflord the explanation of 
the success of emetine therapy in acute amoebic dysentery 

Allen (1922) found that the blood and serum of man and cats withdrawn after 
the administration of therapeutic doses of emetine or when admixed in utro with 
emetine failed to arrest the activity of E histolytica Knowks (1925 p G9) has 
shown that an occasional kitten even when suffering from very severe amcebic 
dysentery can be saved by the administration of emetine mtrvnuscularlyat a do 
sage of 5 mgms per 1 ilo of body weight together with large doses of bismuth 
carbonate by the mouth 

The latest study of the whole problem is the admirable memoir by Dobell and 
Laulhw (1926) These worl ers tested the action of emetine and of other alkaloids 
on Entamccba histolytica and other entamoebas in culture Their conclusions 
are as follows — 

1 Fmetine and cephadme have been found to be specific poisons for Enta 
mceba histolytica under cultural conditions 

(а) For this amceba (in culture) these alkaloids are at least 50 times as poisonous 
as iso emetine psychotnne methylpsycbotrine demethoxyemetme or noremetme 

(б) For this species also emetine has been found to be about 10 times as poisonous 
as stovarsol and about DO times as poisonous as quinine under identical condi 
tions of experiment 

2 Entamerba coh Fntamaba gingnalis and Fudohmax uana have been found 
comparativ ely insensitive to the presence of emetine in cultures E coh being able 
to withstand a concentration of the alkaloid at least 100 times that which is lethal 
to E histolytica 
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3 The elects of solutions of emetine on E histolytica are peculiar \ery 
stron„ concent x it ions (1 pet cent or more) ate needed to Kill this parasite instan 
tan eon si} hut oi»H very weak wlutions (1 m 50000 or less) are necessary to hill 
it if (dinted <o attftr « sufficient tunc 

1 In view of th» < lmdin n s it is i mcludnl tint the curative, effects of cmetin 
tn 1 minti atnal n lyseiitiry ire lx it exi lamed as a result of the direct lethal action 
of the ilk dull oil 1 hutjlytica 

In brief vi may conclule that urn tine Ins i weak, amcebicidal action on 
E ) tslvlklicn in 1 cun imal'ic lysenterv bv direct destruction of the amctbai 
One import wt point winch obviously follows the work, of DoIk II and Lautlaw 
is that in order to eradicate the amcchic infection by treatment we. must aim at 
maintunuig continuous!} over as long a period as is safe a sufficiently strong con 
cent rut ion to kill the tmeebe 

In dl prntozo d in!i eti m when w i attc mpt to exterminate the parasites in the 
tissues of the host wh it appe irs to t iki j lace is tint the drn D ov etcomes the major 
its of the i arasites then the bodily nsi tance reus and the patu nt s own natural 
powers of resistance hnallv ext< rminate the tesi Inal infectiou This is almost 
certainly the cue in haU axar where nit infrequently i patient nt the conclusion 
of a course of treatment may still show i lew 1 tslim mu in the film on spleen punc 
ture and )<t ninain in Jirfect health tluredter Tin sanu appears to hold good 
for inalam an! trypinodmunsis and prohahlv holds M>od for amcelnsis also 

Whilst emetine is * in st \aluahh dru„ in th tre itin nt of amcchic dysentery 
yet its admni tratn n must b most cm fully contr lied Vs shown by Chopra 
anl CUosli (19 _) anl others its effects are cumulative it increases peristalsis 
it is a eirdne and c ntrd nervous sy temdepr smt and the maximal count which 
is permi sibl for admmi tritien to an aiult male m relitiveU fair health should 
not cxctel 12- or at the most 15— grains It is true that tm often comes across 
patients who have had counts ol 1 H or (.run or even wore In one cist s en 
Hi Calcutta tbi wi fort unit i j itient w is a el xk who coul l only afford Rs 10 a 
wetk for treitmeiit he hul r eeucl ’1 grains f emetine during the course of 11 
weeks the dru„ havin^ lie n adnnmstete 1 twice a we k 11) ntery was still 
pres nt an 1 tl stool he wi d aetivily motile / Instili/licu On the other hand 
courses such ns 0 or in re ^riins hav a (umul itiw elf ct and have Ken known 
to prove fetal wlnl t even il Uu v do not prove lat d emetine diarrhoea may ensue 
the practitioner miy e-ousit r tint tins is elue to msuflici nt dosage and push the 
emetine admmi tret ion It duigemus extrnnes We know of one instance elunn" 
the war where n mihtarv me heal >!he r was nccu tom 1 to give as much as 5 grains 
of em tuie daily hyj > krone illy to all las elys i tery net If the ely 6entery 
cl un 1 up it was j resumed to haw l»c n of ainerhic origin If it did not or if the 
patient ehed a diagnosis of bacilUtv djsrnt erv was made ltow many patients 
he killed we do not know but one of tbe sadde t oj the numerous war cases which 
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we know of personally is that of a military medical officer whose cardiac mechanism 
has been pernunentlj damaged by over dosage with emetine but who still suffers 
to day from periodic relapses of amoabic dysentery cannot take emetine at all 
and has tried a hrge \ ariety of the new treatments « ithout success 

A Standard Treatment for Acute imeebic Dysentery 

When e i\e» orally the action of emetine is uncertain whilst its nauseating 
properties are most marl <d bUhrdn and de Leiv i (1023) strongly advocate the 
administration of emetine per rectum and record the actual cure of expeumen 
tally infected kittens by tins method yet such a method is unsuitable for large 
scale practice in dispensaries and it is doubtful whether such injections in man 
under ordinary circumstances would reach much further than the splenic flexure 
What is desirable in actual lar„c scab pricticc m India is some ready reliable and 
efficient mode of administration by the mouth or hypodenmcallv 

During the last few years we have adopted the follow m b as our routine treat 
ment for cases of amcebic dysentery — 

1 The patient is kept strictly m bed for ten days and made to use the bed 
pan This is to give the ulcer vted surfaces as complete rest as possible 

2 In the early morning a full dose of saline aperient is given to flush out the 
colon 

3 After this aperient has acted Deehs bismuth treatment is instituted 
(Deehs 1914) As far as we can make out when large doses of bismuth salts arc 
administered by the mouth but little is absorbed into the system On the other 
hand such administration tends to convert the acidity of the colon contents in 
amcobic dysentery to all almity and we have found in experimental cats that the 
administration of large doses of bismuth salts slightly increases the alkalinity of the 
portal bloodstream Accordingly two drachms of bismuth carbonate are given 
every 4 hours during the day It is best administered suspended m half a glassful 
of water or soda water 

4 Two and a half hours af t»r the first dose of bismuth carbonate for the day 
one gram of emetine hydrochloride in solution is given intramuscularly It is a 
little difficult to know whether to give these injections subcutaneously intTamus 
cularly or mtravenouslv W e have tried all three method> hut have found intxa 
venous administration to have no better results than by the other two methods 
whilst after intrav enous injection of emetine the heart may he subji cted to undue 
strain D e Castro and Deu«kar (1927) also record that the results after intravenous 
administration are not better than after subcutaneous Subcutaneous injections 
of emetine are rather apt to be followed by local ecchymoses these may alarm the 
patient Intramuscular injection is painful but the patient at least cannot see 
the local capillary hemorrhage which follows and the drug is well absorbed by this 
method Cawston (1922) recommends dissolving the tablet of emetine in one per 
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cent carbolic acid which he states renders the injection quite painless yet docs not 
interfere with its efficacy 

5 The tuning of this injection is important The senior author (Acton 
1921) has found that with emetine as with quinine the alkaloid exerts its maximal 
a< tiv ty when the environment in which it nets is on the alkaline side Two and a 
half hours after the administration of large do cs of bismuth salts to experimental 
cats there is a slight rise in the alkalinity of the portal blood stream V hat we 
wish to attack arc not the E htsttJyltca which have come out into the lumen of the 
colon and which have ceased to hast opportunities for tissue destruction but the 
tissue invading forms v Inch are causing the ulceration Hence w e desire to throw 
the emetine into the portal circulation and the colon submucosa if possible at the 
moment when the blood stream is at its most alkaline tide 

The above treatment » curled out daily for nine consecutive days The 
patient w next given a three day inters al during which the em< tine and bismuth 
administration is euspende l and only the light early morning saline apent nt gi\ en 
The complete treatment- saline aperient gr l of emetine mtramuscul irljr daily 
and bismuth a Immigration v then repeitul for a furthir three (or sometimes 
six) days 

We hate now reached the loth dav of treatment and it is prcci cly at this 
sta^c tint the nudical pru tition* r <hic{ trout U begins It is next neces. ary 
to aswrtam by repeat e l txamimtiui of »h« at kiK whether the infection with 
E fiisfufytica has or has not been eradicate! Not k s than six — and preferably 
tight subsequent examinations of the stool for the cysts of i Aisfolyfica should 
In nude (The technique for this will be d« alt with in the section dealing with the 
r histolytica earner ) The patuut however is tommcul that lie is cured and 
demands to lent hospit il 1 \tn with tin mo t intelligent 1 uiopenn patients it 
is alien impossible to secure the necessary stools for examination It is u cless 
to examine the [.tools tor F hislAyUca whilst the j at lent is under cm tine treat 
m nt for the parasite is only foun 1 very exceptionally under such circumstances 
It i» (or this reason that we have foun I it almost impos lblo to follow up patients 
an 1 to t jtit the real <. duo of any line of treatment in era heating the infection — 
aput lrom th (apparent) clinical cure which this line of Outwent invariably 
brings afoot 

With ngard to the subsidiary jaunts in treatment lifting is not a matter of 
very great import met Tin awrebec live in the tisanes and hence can scarcely 
b» afcctc 1 by a change « f di t \ light mil 1 diet houtd l>e given milk may be 
given fr ely and chicken and fish gradually added to the diet Such patients are 
vers liable to suffer lrom abdominal chill and a warm light blanket should be 
worn over the abdomen During the trt atment the frequency of the stools gradually 
pa scs off inlet d there is hardly any lme of treatment m medicine attended with 
more immediately gratifying in.uk*. On the day of admission the patient mav 
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be in a state of real miser} yet 24 hours later he ma) be in rclativ c comfort On the 
6th day or so of treatment there may be a slight diarrhoea due to the emetine ad 
ministration A\ith the completion of treatment action of the bowels tends to 
become irregular owing to fibrosis of the ulcers and irregular peristalsis Consti 
pation must be most carefully a\ oidcd for at least three w eehs after the cessation of 
treatment and a dose of liquid paraffin every night may he useful Abdominal 
massage maj be necessar} especially if there is ciecal stasis 

Stimulants are not necessary as a rule in cases of amoebic dysentery whilst 
alcohol in any form is very apt to prove irritant to an intestine liberated by 
r histolytica 

Under the above treatment the patient is usually in a condition of cluncil 
cure by the 16th day But onl} too often the cure is a clinical cure only 
and the infection has not been eradicated In these cases cysts of E histolytica 
and Charcot Leyden crystals will he found in the formed stools of the convalescent 
patient and hamioly tic streptococci may be isolated on plating the stool on Conradi 
Drigalshi medium In this case one will have to wait for a few days for all emetine 
to be excreted from the hotly and then treat the patient with bismuth emetine 
iodide and possibly an autogenous streptococcal vaccine as described in the section 
dealing with the E histolytica carrier 

Drugs other than Emetine 

We have tried a considerable number of drugs other than emetine m subacute 
amccbic dysentery but not one of them has given us as satisfactory results as the 
combined emetine and bismuth treatment outlined above Here however we may 
briefly deal with such drugs 

Osmo laolm is as useful m amoebic dysentery as it is in bacillary dysentery 
and it may be substituted for the bismuth cvrbonate in the above line o treatmeu 
It may be given freely in large doses 1 or 2 drachms suspended in water every 
four hours or more often 

I alren we hav e found to give rather disappointing results Any dose of more 
than 15 grains a dvy seems to bring on diarrhea German mil Dutc vvn ers 
speak very highly of the value of this preparation but wc cannot regar* i as a 
substitute for emetine Manson Bahr (1925) speaks well of its use nit more in 
connection with the casi3 of chronic ftmcobiisis than in acute and subicntc ama? ic 
dysentery He advocates a combined oral ami rectal treatment 1m P» ven 
is given 13 grams a day either m cachets or in tablet form Fach morning e 
patient s colon is first irrigated with an alkaline enema containing so< mm 
bicarbonate after this an enema consisting of 200 c c of a 2 5 per cent so u «ffl o 
yatren is run into the colon and the patient should retain this as ong as po si c 
The drug is taken for tea days continuously by the mouth and an enema given 
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each day beginning at the same turn, for fourteen days If necessary a second 
similar course of treatment may have to be given two or three weeks later 

We have known two Lnrojnn j at lents suffering from relap mg amccbic 
dys( nttry to bo apparently curul by thr> line of treatmuit as judged by repeated 
examination of their stools after treatment On the other hand yatren is 
xpensiv c — Rs 2 80 for a bottle of 2a of the 7k gram pills the combined 
treatment alone is apparently successful and the drug c innot in our opinion 
replace emetine 

iStottmo! which is manufactured by May and Baker London has a distinct 
place m the treatment of amccbiasis It is stated to be acetyl oxj ammo phenyl 
arsenic icid and to contain 27 2 per cent of organic arsenic On the other hand 
again it is exp nsivo — Rs 3 13 0 for a brttlc containing 28 of the 4 gram tablets 
We have not found stovarsol to be a substitute for emitmc in the treatment of 
acute and subacute amoebic dysentery but it is of special \ alue as an aft ir treatment 
Indeed in the cjs< of Luropcan patients or others who can afford it it u the junior 
writer s custom to prescribe a course of stovarsol a few days after the completion 
of the course of emetine and bismuth whilst the drug has a definite value in the 
treatment of chronic amccbiasis Its real actnn appears to b a tonic one on the 
holy s} stem loading to a rapid improvement m the patient s general health -pro 
bably due to its high arsenic content On the other h md ilthou 0 h it is not u ual 
to find cjsts of 7 histolytica m the stools of a j itiont who is taking stovarsol once 
the course of stovar ol is discontinue 1 the v ts onlv tco fnqucntlj reappear 
If one cm g t the patient to cirrj out ne s e r lire the b t plan m cinvahs C ence 
after the emetine and bismuth treatment is to examine six or eight stools aft<r the 
cessation of the eim tin an 1 I ismuth tre itnunt then to prescribe a course of 
stovarsol for ten ds>s then to re-comm ncc the «x munition of the stools The 
dosi usually prcstnlied h one of the four p nm talhts brcktnnp in half a tumbler 
fill of watir t iken one< a diy V tern iticnl y for ten Ujs In tive instances of 
relapsing on! cbn me amccbic <\v sente rv three of which had proved re istant to 
prevails courses of emetine thernjv this ten daj course of stovurscl npp a red 
to eradante the infection vs jud 0 e l from repeated examination of the stools after 
tlu cessation of til treatment 

1 y Bum up with rigarl to stov ir-ol we are of opinion that the dru e has a 
definite pi ice m the treatment i f int stinal amccbiasis proli il |y owing to its general 
Imnatimc v alue though we re„ar 1 it ns a supjl ment to rather than a »1> 
for c nu tine 

hurcta is ea dru„ with n jo d le future an front of vt m the t re almcnt of rot esti 
nil unrebaa is whilst at has. lou 0 Ken a favourite pre ervpti m m d) sent cry m the 
indigenous v t< ms of medicine in India It l prepare l from Uctarrhcva anti 
dySt ntertm a small deciduous tree which grows in the Ilinnlayas an l throughout 
the drj fore t regions of India The lazar liquid extract prepared from the 
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powdered bark is quite unstandardised and hardly suitable for use though it is 
well tolerated and can be b j\en in doses up to 2 or 3 drachms t d s 

The active principles ollutchi bark are the alkaloids conessme and holarrhemne 
The former was found by H C Brown (1922) to have as strong an inhibitory 
action on the growth of free Irving amcebce as that of emetine whilst it was 50 times 
less tone to mice Chopra Gupta David and Ghosh (1927) find that conessme 
has a specific action on E histolytica obtained from the stools of infected kittens 
It kills the amoebas in mucus flakes m a dilution of 1 280 Ono in 8 minuti s in the 
presence of an alkali and in 18 minutes in the absmee of alkali and was more 
potent than emetine undir similar circumstances Contrary to the observations 
of Brown these workers found that conessme salts can be administered 
subcutaneously without any ill effects On the other hand the drug is not suitable 
for intravenous injection owing to its markedly depressant action on the auiiculo 
ventricular bundle but it has no marked effect on the central nervous system of 
animals and when given orally docs not inhibit the action of the intestinal ferments 
They accordingly suggest the trial of conessme in place of emetuie in tbe treatment 
of amoebic dysentery Dunn 0 1927 Lieut Col Chopra i Jr s \ ery kindly placed » 
purified sample of conessme tartnte at the disposal of the junior author of this 
v olume w ho treated six cases of subacute amcebic dy sentery with it using it m 
1 gram doses daily hypodermically in place of the emetine in the above standard 
emetine and bismuth treatment Clinically it appeared that the conessme took 
longer than does emetine to get the symptoms under control All six patients w ere 
very fit at the end of the treatment clinically but unfortunately it has not been 
possible to follow up their after history and to obtain stools for after treatment 
examination The drug was very well tolerated on hypodermic injection — far 
better indeed than emetine — the injections filing much leas painful while the 
patients did not show any of tlm mental depression which one often meets with 
emetine 

In 1924 Messrs Burroughs V ellcome and Co kindly placed a small sample of 
their Tabloid Extract Knrchi Corticxs gr v at the disposal of the junior author 
There was sufficient to treat two acute cases of amcebic dysentery whose stools 
showed numerous actively motile h histolytica The drug was aditums 
ternl w ith no other subsidl vry line of treatment m 1 vrge do es by the mouth It 
wa found that both patients readily tolerated a do e of CO grams a day with no 
unpleasant symptoms the symptoms rapidly cleared up — -although not as quickly 
as under emetuie therapy — and on subsequent examination of the stools for a fiw 
days after the completion of treatment no E histolytica or its cysts could be found 
Since then the junior author has used kurchi a good deal in the treatment of acute 
amcebic infections The bazar liquid extract unfortunately is not standardised 
at all whilst the Tabloid* product is expensive but tbe drug is certainly well 
worth further investigation 
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The position with regard to lurch* in fact is so interesting that further in 
v^t^ation? are urgently called for Unlike ipecacuanha lutein can be adsnims 
tcred in large doses by the mouth without unpleasant symptoms in experimental 
practice it appears to be an active anucbicule There arc large supplies of hiccln 
av triable in India nml both it anl corn ssine could be manufactured at re price 
well below that of emetine \\e would like to draw the attention of the big 
chemical manufacturer* in India to this drug As a beginning thiy might at least 
place a supply of compressed tablets of fresh hirchi b irk on the mark it for if any 
cheap and efficient method of treating am cubic dysentery by oral administration 
can be worked out it might well rome to reply* emetine Colonel Chopra has now 
a large supply of purified conessine in hand also a supply of the total alkaloids 
of kurctn bark and it is hop cat to undertake further in instigations with this 
\\ ith regard to the proof of radical curt of an t histolytica infection \>c cannot 
do better than quote th* folk wing pisxige from Dobell and Low (1923 p 13*7) — 
It is the „« neral rub. that jvitn nts un kr t .ou> ct treatment with emetine become 
negate l — i e no amahs' or cysts ire tiscoversble m the stools— whither they 
art ultimately found to Ik. rid of their infections or not bigativc examinations 
made during treatment arc therefon of no value as a criterion of cun Thu 
negative phase may continue for some time after the administration r f the drug 
has ceased though the effects of thi tmitine usually disappear within two or three 
wet k» of the cessation of treat mi lit It is moreover freqm ntly impossible to 
discover cithir free amoebae or cysts i f / hist ilgtica ui the stools of infected fierce ns 
—even when thev have not been subject* l to specific treatment m other words 
the stools of untreated cues whited with the parasite an. frequently Hepatite 
tor such reasons therrlore it u mecssary to make a considerable number of 
examinations of the stools of any pitunt and to make them at suitable times if 
negative findings ore. tu have any diet sue value fls nn index of non infection 

In dealing with a fiw casts only the stot Is may be examined microscopically 
o' try d»y after treat m nt an 1 if they remain consistently mg line for thru weeks 
the chances arc that the patient has been perm inently freed of lus infection The 
parasiti* runty nappe ir in the stools ufUr su<b a period— if the « xammatir ns have 
been mad* dailv nn 1 by a c< ni|« Unt anl careful protorool gist In jracticc 
examination r f the at ols ev rv fiw days fra pi no 1 of about a mrnth oftir treat 
went i usndly sufiiei nt to* tillnb withe nsidt ruble jnvbilriity rinll txamma 
tion lute Ion mgttn that th jati ut has been cun 1 bi\ negative 

cxaminretn ns mid m thru »c ks ehoulf 1 e regard d re« tf« irrcducib! minimum 
require*! b fore me eit n vintur a to >-j rok of a cun ham g been effect -tl 
The cooipfiffitionj of acute and subacute amrtbic dy mtery hardly come within 
tin. scope of this twok mil l grade of aratubic hepatitis associated with f«.ver 
hot without the f< rmation of pus « c* nnnonct thru actual amarine ab ccss of the 
liver Tiv litter condition roiy call for aspiration in addition to the emetine 
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therapy « Inch the patient is undergoing Local peritonitis without perforation 
13 not uncommon its site is usually m the neighbourhood of the cecum and ascending 
colon and such cists may be mistnlen for appendicitis Sometimes but for 
tunately very rarely the ft hole thichne^ of the colon may pass into a condition 
of set ere gangrene m which case no treatment is of any avail Perforation is 
definitely more common in amoebic than m bacillary dysentery since the ulceration 
is deeper and not limited by the muscularis mucosa m the same way It may 
occur under two entirely different conditions first during acute amoebic dysentery 
ft here the whole thickness of the bowel wall has been destroyed In these ca es 
perforation frequently takes place Ot several sites simultaneously and nothing 
can be done for the patient The second type of perforation is seen m chronic and 
relapsing chsentery here the perforation is single the gut not gangrenous and 
immediate laparotomy may «ne life Plastic peritonitis may even set in and cure 
such a condition spontaneously Sudden and severe intestinal hemorrhage ma\ 
occur if a large vessel in the submucous coat has been opened up by the ulceration 
and Rogers (1921) mentions such a case as having been at first mistaken for one of 
duodenal ulcer 


Relapsing and Chrome Amahic Dysentery 

Chronic and relapsing amoebic dy sentcry is one of the commonest diseases of the 
tropics and one of the most difficult to treat since the extensive fibrosis of the gut 
nail walls, in the entamoeba? and renders the possibility of any such drug as emetine 
getting at them unlikely 

The condition may follow an acute attack of amoebic dysentery and the patient 
who has rccovertd from the acute attack either spontaneously or under treitment 
has a relapse again recovers again has a relipse — this state of affairs continuing 
for even yeirs on end On the other hand the condition much more often sets m 
insidiouslv beginning as an amoebic diarrhoea and pa -.mg by gradual phases into 
established and relapsin D amoebic dysentery The mucosa of the colon in such 
cases is greatly thickened and inflamed and studded with the orifices of numerous 
small ulcers m my of which communicate ft ith one another m the submucous tissue 
The gut wall is very greatly thickened and fibrosed and the c-ccum and ascern 
colon are usually readily palpable Fletcher and Jepps (1924) write e oun 
the walls of the cacum uid ascending colon thinned and dilated m all t e nine een 
postmortems except two In sever il instances portions of the gut etween e 
ulcers hid stretched more than the surrounding parts and hid forme u 
balloons on its externa! surface In two cases of long continued dysentery le 
whole of the large intestine was much thickened and the appendices epiploic® '' ere 
greatly enlarged In one the wall of the gut was as stiff as though it a een 
pickled m formalin but even w these two specimens there w ere certain areas w ere 
hypertrophy had failed and where there was dilatation instead 
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Such patients often sho % constipation alternating with periods of looseness 
of the bowels and occasional parage of hWl Mucus is invariably present in the 
stool There is no sharp line of demarcation between the patient with chronic 
amoebic dj entery anl the earner with mild symptoms Even when the stoo’s are 
formed however careful examination of them will show streaks of blood stained 
mucus on their surface At other times the chief symptom is diarrhoea the stool 
resembling pea soup but with litt'c islands of mucus like grams of sago floating 
m it 

By degrees such patients become sallow they steadily lose wei a ht and become 
neurasthenic Mso the) tenl to become verv introspects e taking an interest 
m nothing but their own abdominal condition 

The treatment of chronic in 1 re’apsmg amoebic d) entery is often very diffi 
cult and it his to be even more thorough than that of acute and subacute ammbic 
dysent ty The patient ah uid be put to be 1 and kept there The full treatment 
is for acute amabic dtsenterv with emrtine and bismuth should first be tnel 
\fter this if examination of the stools hows that the infection has not been eradicated 
it may be necessary to give a course of bismuth emetine iodide as de cribed in the 
section dealing with the treatment of the amoebic earner StovarsoJ is often of 
definite value in such cases 

Bal'intuhal Dysentery Treatment 

Balantidial dy entery is so rare in India that % ery little need be sai l with regard 
to its treatment \o end of different drugs have been tned in this condition 
without success an 1 the conJition is one which appears to be most difficult to treat 
Walker (191 1) especially advocates lingation of the colon with organic compounds 
of liver and m g neral local medication bv medicated enemata appears to be more 
successful than oral administration of drugs A bland non irritating diet mat be 
given an 1 rest in bed is essential for the ulceration i apt to be very severe and cx 
tensive Thymil b) the mouth has been ajvocated Hermitte ^n Gupta and 
Biswas (19-6) wnt<“ of atovara 1 a practically a specific cure for bvlantilial mlec 
ttons They found injections of emetine to be without effect upon the parasite 
but the infection very rapidh clearel on giving the patient3 1 four grain tablet 
of stovarsol daily crashed in wato for 6 to 12 dajs 

The Trcalmnt nf 1 lired Infidions 

In the treatment of nuxrj infections the medical athnlant must fir t of all 
make up his mind which is the more important element in the case and deal with 
that first In our experience the commonest type of mixed infection — owum to the 
predominance of FI xn r lacillus infections— is for acute bacillary dv=enterv to 
sup< rvene on more or les3 chronic amoebic infection In such cases the cellular 
characters of the stool will be those of a bacillary dysentery but the red corpuscles 
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thervpy which the patient is undergoing Local peritonitis without perforator 
is not uncommon its site is usual!} m the neighbourhood of the cecum and ascendin' 
colon and such cases may be mistaken for appendicitis Sometimes hut for 
tunately \ ery rarely the whole thickness of the colon maj pass mto a condition 
of s e \ ere gangrene in which case no treatment is of any avail Perforation is 
definitely more common in amoebic than m bacillary dysentery since the ulceration 
is deeper and not limited by the musculans mucosa in the same way It may 
occur under two entirely different conditions first during acute amoebic dysentery 
where the whole thickness of the bowel wall has been destroyed In these ca«es 
perforation frequently takes pliceOt everal sites simultaneously and nothing 
can be done for the patient The second type of perforation is seen m chronic and 
relapsing dysentery here the perforation is single the gut not gangrenou and 
immediate hpa lotomy mi j *ai e life Plastic peritonitis may ei en set m and rare 
such a condition spontaneously Sudden and se\ ere intestinal harniorrha 0 e mar 
occur if a large a essel in the submucous coat has been opened up by the ulceration 
and Pogers (1921) mentions such a case as having been at first mistaken for one of 
duodenal ulcer 


Relapsing and Chronic An’ccbtc Dysentery 

Chronic and relapsing amcebic dysentery is one of the commonest diseases of the 
tropics and one of the most difficult to treat since the extensile fibrosis of the gut 
wall walls in the entamoeb'e and renders the possibility of any such drug as emetine 
getting at them unlikely 

The condition may follow an acute attack of arncebic dy seiitery and the patient 
who has recovered from the acute attack cither spontaneously or under treatment 
bas a relapse a, am recovers again has a relapse— this state of affairs continuing 
for e\ en years on end On the other hand the condition much more often sets in 
insidiously beginning as an amcebic diarrhcei and pissing by gradual phases into 
established and relapsing amcebic dysentery The mucosa of the colon m sue 
cases is greatly thickened and inflamed and studded with the orifices of numerous 
small ulcers many of which communicate with one mother in the submucous tissue 
The gut wall is \ ery greatly thickened and fibrosed and the ciecum and ascen mg 
colon are usually readily piJpable Fletcher aDd Jepps (1924) write ^\e oun 
the walls of the caecum and ascending colon thinned and dilated m all the nine een 
post mortems except two In several instances portions of the gut between e 
ulcers had stretched more than the surrounding puts and had formed n -,in 0 
ballocns on its external snrfact In two cases of long continued dysentery e 
whole of the large intestine w as much thickened and the appendices epiploic® were 
greatly enlarged In one the wall of the gut was as stiff as though it had een 
pickled m formalin but even in these two specimens there were certain areas w ere 
hypertrophy had failed and where there was dilatation instead 
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Such patients often show constipation alternating witla periods of looseness 
of the bowtls and occasional passagi of blood Mucus is invariably present m tbe 
stool There is no sharp bne of demarcation between the patient with chronic 
amoebic dysentery and the earner with mild symptoms Even when the stools are 
formed however careful examination of them will show streaks of blood st lined 
mucus on thtir surface At other times the thief symptom is diarrhoea the stool 
resembling p a soup but with little islands of mucus like grams of sago floating 
in it 

By degre a such patients become sallow the) steadily lose wei 0 ht and become 
neurasthenic Also they tend to become very introspective taking an interest 
m nothing but thar own abdominal condition 

The treatment of chronic nnl relapsing amoebic dysentery is often aery diffi 
cult and it has to be e\en mire thorough than that of acute and subacute amoebic 
dysentery The patient should be put to bed and kept there The full treatment 
as for acute amoebic dysentery with emetine and bismuth should first be tnel 
After this if examination of the stools shows that the infection has not been eradicated 
it may be necessary to give a course of bismuth emetine iodide as described in the 
section dealing with the treatment of the amoebic carrier Stovarsol is oft n of 
definite value in such cases 

Balwtidwl Dysentery Treatment 

Balantidial dy entery is so rare in India that very little need bo said with re 0 ard 
to its treatment No end of different drugs have been tried in this condition 
without success and the condition is one which appears to be most difficult to treat 
Walker (l9n) especially advocates lingation of the colon with organic compounds 
of silver and m general local medication by medicated encmata app< ars to be more 
succes ful than oral administration of drugs A bland non irritating diet must be 
given and rest in bed is essential for the ulceration is apt to bo very severe and ex 
tensive Thymol by the mouth has been advocated Ilermjtte Sen Gupta and 
Biswas (UP6) write of stovarsol as practically a specific cure fur balantidial infec 
tions They found injections of emetine to bo without effict upon the parasite 
but the infectnn wry rapidly clearc 1 on giving the patients 1 four grain tablet 
of stovarsol dailv crush wl in water for 0 to 1° days 

The Treatment of Mired Infichons 

In the treat in »t of mixed mfrctn ns the medical attendant must first of all 
make up his mind which is the more important element in the case and deal with 
that first In our experience the commonest tvpo of mixed infection — owing to the 
predominance of Flexner bacillus infections— is for acute bacillary dysentery to 
supervene on more or less chronic amoebic infection In such cases tbe cellular 
characters of the stool will be thos*, of a bacillary dysentery but the red corpuscles 
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therapy which the patient n> undergoing Local peritonitis without perforation 
is not uncommon its site is usuall) in the neighbourhood of the cecum and ascending 
colon and such cases may be nustal tn for appendicitis Sometimes but for 
tunately aery rartly the whole thickness of the colon may pas& mto a condition 
of se\ ere gangrene in which case no treatment is of any a\ail Perforation is 
definitely more common in amoebic than in bacillary dysentery since the ulceration 
is detper and not limited by the musculam mucosa m the same way It may 
occur under tu o entirely different conditions first during acute amcebic dy entery 
where the whole thickness of the bowel wall has been destroyed In these ca ts 
perforation frequently takes place Ot sc\eral sites simultaneously and nothing 
can be done for the patient The second type of perforation is seen in chronic and 
relapsing dysentery here the perforation is single the gut not gangrenous and 
immediate lapaiotomy may sa\e life Plastic peritonitis may even set m and cure 
such a condition spontaneously Sudden and sea ere intestinal h-emorrhage may 
occur if a largo aessel m the submucous coat has been opened up by the ulceration 
and Ro 0 Prs (1921) mentions such a case as haaing been at first mistaken for one of 
duodenal ulcer 


Relapsing and Chrome Amabic Dysentery 

Chronic and relapsing amcehic dy senterv is one of the commonest diseases of the 
tropics and one of the most difficult to treat since the e\ttnsiv e fibrosis of the gut 
wall walls m the entamcebse and renders the possibility of any such drug as emetine 
getting at them unlikely 

lhe condition may follow an acute attack cf amcebic dysentery and the patient 
who has rccoaercd from the acute attack either spontaneously or under treatment 
has a relapse again recoaers again has a relapse — this state of affairs continuing 
for e\en y e irs on end On the other hand the condition much more often sets m 
insidiously beginning as an amcebic diarrhoea and passing by gradual phases m o 
established and relapsing amoebic dystnttry The mucosa of the colon in sue 
cases is greatly thickened and inflamed and studded with the orifices of numerous 
small ulctrs many of which communicate with one nnother in the submucous tissue 
The gut wall is aery greatly thickened and fibrosed and the cscum an flscen uig 
colon are usually readily palpable Fletcher and Jepps (19-1) write e 0UD 
the walls of the c-ecum and ascending colon thinned and dilated in all the nine een 
post mortems except two In sea oral instances portions of the gut between e 
ulcers had stretched more than the 8iirroundin 0 parts and had forine 11 
balloons on its external surface In two cases of long ccntinued dysentery c 
whole of the large intestine was much thickened and the appendices epiploicc were 
greatly enlarged In one the wall of the gut was as stiff as though it ha een 
pickled m formalin but eaen in these two specimens there were certain areas w ere 
hypertrophy had failed and where there was dilatation instead 
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mi} show a tendency towards clumping and Charcot Leyden crystals and cy ts— 
but only rarely i egetatne forms — of Entamoeba hslolytica may be found Usually 
however the condition is not recognised until the physician finds that treatment 
of tlie bacillary dysentery fails to cure the dysentery present and is driven to re 
examine the stools repeatedl} 

In such cases it mi} be possible to ( ombine a daily injection of emetine with 
tliL treatment of the bacillar} d} sen ter} by siline aperients to first cure the bacillary 
infection which is the more important and then deal later with the amoebic one 
Fletcher and Jepps point out that it is not it all uncommon for patients admitted 
for the treatment of chronic amoebic d}sentery to contract bacillary dysentery 
whilst in hospital 

The opposite condition — of acute amoebic infection supen enmg on chrome 
bacillar} d}scntery — is very much rarer though it must be remembered that some 
15 per cent of patients with bacillary d}sentcrv like the rest of humanit} in the 
tropics are carriers of E hslolytica infection Here the amcebic infection may 
require to be treated first and the best fine of treatment would probabf} be to give 
lar c e doses of osmo kaolin by the mouth and emetine hypodermically 
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Chronic Bacillary D)sentery and the Bacillary Comer 
Write every ease of «mte or aulacut 1 inllarv dvs*ntor\ kept in lasl awl 
nronerh treated Re ahnil I j nl il It «» I ut little t f chrenic laeilbn dvunlm 
an I (hi carrier ntnt* \s mitten actually stand howtsrr the condition n \erv 
common indeid llirugh jx-rl aps l s common tlan chrom nnicrhc infcctnn 
The 1 solitary can) r i« almo t invnruhlv a p? (n with a d< finite httorv of 
previous ih«ntny cr definite lnnWt s*m« lime jreviou lj — it may W two or 
three jenm before Unlike whit happens m the rl n me onurbic cam r the 
mtistinal |u tor) is usually well nurhed 

Il is n little difficult to pet ft r ur» a< to the tnodtnce of this rr ml it ion onil the 
most reliable arc prolwl 1) tin i pitheml dunn** thi Great War Mtrtm and 
\\ illiams (191*) working in I nien found that « n c< nvnleswnre fnm acute or itib 
neut< IraeilUrr dvnenters the ixcretnn of dvwntery laeilli in the sloe Is dropped 
a r> raj nil) In material <mt raring nurr than I 000 cultural examinations G8 
per c lit wort [wsitise during the fir^t fi da\ li jirr ctnt during the 
*< «md 6da>s ft pre nt during the third B days llv thefi(>thdavrnl> Iprcent 
vt\r\ patltu an l aft t this only one cue «m positive -wt the PO* h dav 
Inlrears fiOil) net r Is that in hi jitsls in th Initial Km„lrm 3 V per cent 
«f some 6 000 returned ila entery case* liecan cam m I ait flat in the majority 
of ris« sthi con lit i m soon 1 1 an 1 uj Glvnn It retire V 1 v 1 nee an l Ilol inv n 
fl'Uh) fmnl 1 P pr cent of carrurs arm ng > ]witi nts who hsd mf rr 1 fnm 
I irtllm d>nent< rr and wire supj *«od to l«e cl re 1 Du lge» n (1919) states that 
in Msi sltnti Ix-j j>cr f uni that thri tn ntlis or in< re afi rth« attach of kicil’atv 
l)se n t rv 1 ipr cent of tl e path nts toi cemcd win earners 

I rhaps the mot exhau in Mills of the cam r jtiitletn is that given It 
FI tch r (P M) vthi withes! at ^uthamjton Of 1 7 C _ ex m ulescent patient* 
at til 1 pital **\i h « 1 hem 'lapti «s*la*ra ** ‘ f dr*cnt n an I «{ these 13 were 
f» un 1 t > U cam rs i f the 1 tnllttn a f ^hya nn 1 fl cam r* s f H xrrr s 1 aed'u 
\s re^arls the f inner the e< nliti >n *1 nn mv terste one in 1 1 out of the It Chm* 
1 vculu earn r< nnl »p*tial net*- wo tisile 1 1 th* jhysical a-d m nts! deprtssim 
which these n» n { rr** ntrd nil piv-vl nmurln meticv* I'olm their at * 1 
an I then wa* marked lial ihtv toMipsr The »t <o sof these 13 men were exam cnl 
O' J times an l ^higa A l*»nl u* « a« i« ’at«l t n 2*»7 occasion*. It t» this ireersant 
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may show a tendency towards clumping and Charcot Leyden ciystals and cysts— 
but only rarely vegetatn e forms — of Entamoeba histolytica may be found Usually 
however the condition is not recognised until the physician finds that treatment 
of the bacillary dysentery fails to cure the dysentery present and is driven to re 
examine the stool3 repeatedly 

In such cases it may be possible to combine a daily injection of emetine with 
the treatment of the bacillary dysentery by saline aperients to first cure the bacillary 
infection which is the more important and then deal later with the amffibic one 
Fletcher and Jepps point out that it is not at all uncommon for patients admitted 
for the treatment of chronic amoebic dysentery to contract bacdlarv dysentery 
whilst in hospital 

The opposite condition — of acute amcehic infection supervening on chrome 
bacillary dysentery — is \ ery much rarer though it must be remembered that come 
15 per cent of patients with bacillary dvsenterv like the rest of humanity in the 
tropics are earners of E histolytica infection Here the amccbic infection may 
require to be treated fir&t and the best line of treatment would probably be to give 
lar„e doses of osmo kaolin by the mouth and emetine hypodermically 



CHAPTER VI 


Chronic Bacillary Dysentery and the Bacillary Carrier 
W ere e\ ery case of acute or subacute bacillary dysenterj kept m bed and 
properly treated we should prt bablv see but little of cliromc bocillat) dysentery 
and the carnet state Vs matt eta actually stand however the condition la \cry 
common indeed— though perhaps le s common than chronu amoebic infection 
The bacillary carnet is almost invariably n person with a definite history of 
previous dysentery or definite dianhcea some time previouslj — it may be two or 
three years before Unlike what happens in the chronic amcebio earner the 
intestinal histoiy is usually well marked 

It is a bttle difficult to get figures as to the incidence of this condition and the 
most reliable are probably those gathered during the Gnat War Martin Bnd 
Williams (1918) working m Rouen found that on convalescence from acute or eub 
acute bacillarv djsintcry the excretion of dysenterj bacilli in the stools dropped 
very rapidly In material embracing mor than 1 000 cultural examinations CS 
per cent were positive during the first 5 days 17 pir cent during the 
Second 5 days C pet cent during the third 5 days By the oOth day ontv 3 per cent 
were po itivc and after this only one case was positive-— at the 80th day 
Andrew es tl9 <v V) records that m hospitals in the United Kingdom 3 50 per cent 
of nine 5000 returned dysentery cases became carriers but that in the majority 
of cases the condition soon cleired up Glynn Berndge Folcv Price and Robinson 
(1918) found 1 8 per cent of earners among 205 patients who had suffered from 
bacillary djsent rv and were suppo ed to be cured Dudg on (1919) States that 
in Macedonia Lcpper found that tbr e months or more after the attack of bacillary 
dysenti ry 1 5 ptr c( nt of the patients concerned were earners 

Perhaps the most exhaustive Study of the carrier problem is that given by 
Fletcher (19 ’0) who worked nt ‘Southampton Of 1 782 convalescent patients 
at this hospital 93 > had been diagnosed as cases of dysentery and of the e 13 were 
found to be earners of the bacillus of Sluga and Cl carriers of Flexners bacillus 
Vs regards the former the condition was an inveterate one in 11 out of the 13 Shimi 
hscdfiis carriers and special note was made of the physical and mental depression 
which these men presented nil passed mucus and sometimes blood in their stools 
and there was marked lial ihty to relapse The stools ol these 1 3 men were examined 
4G9 times and Shiga s bacillus was isolated on 207 occasions. It is tbts incessant 
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excretion of dysentery bacilli by Shiga bacillus carriers that probably renders them 
so important a source of small and violtnt epidemics of tins form of bacillary tlysen 
ten Hith regard to carriers of £ Itinera bicillus conditions were found to be 
quite different the men were in relatively & ood hcilt b the stools formed button 
tuning mucus ind the excretion of the bacilli markedly Jimrnufcttnfc heatment 
of both conditions was found to be extremely unsatisfactory The Shiga bicillus 
carrier was useless for military purposes at the end of three months and a danger 
to his companions and had to be invalided the JJexner bacillus earner on the 
other hand could be sent back to the front 

The figures given above for incidence of the carrier condition are probably well 
below the actuals owing to the difficulty in isolating the bacilli 

Pathology 

The degree of ulceration of the colon in chronic bacillary dysentery and w the 
carrier state varies very widely The smallest lesions are lenticular m shape and 
involve the mucous membrane only The ulcers commence on the free edge of the 
transverse folds and run at right angles to the longitudinal axis of the gut The 
more advanced lesions amount to ulceration of limited tracts of the mucous mem 
brane rarely if ever penetntmg below the muscularis mucosa? In chronic re 
)apswg cases the mucosi may be so extensively destroyed that recovery is impossi 
ble in such cases the gut may resemble a piece of chamois leather with interlaced 
fibrotic strinds on the surf ice Many cases show but little ulceration but rather 
a granular condition of the mucosa usually confined to the lower portion of the 
colon and rectum but sometimes distributed in an in c^u/ar manner Considerable 
infiltrition of the walls of the gut is associated with this condition 

A special feature of the colon mucosa in chronic bacillary infection is the pre 
sence of mucous retention cysts — to which attention was brat drawn by Man on 
Bahr (1919) These rather resemble grams of tapioca and vary in size from that 
of a hemp seed to that of a cherry They are distribute! throughout the large gut 
and stand out from the mucous membrane into the lumen of the gut as knob like 
excrescences On incision clear jelly like mucus can be expressed from them 
These cysts form beneath the base of a contracting bacillary ulcer and their 
existence probably does much to explain the intractable mucous colitis which 
is so liable to persist after an attack of bacillary dysentery and which it is so 
difficult to treat successfully They may contain almost pure cultures ol the 
B dysentfritt or may become secondanlv infected with the B coh communis and 
thereby converted into small abscesses in the wall of the colon Sometimes a 
pm hole orifice Iead3 down into the cy&t from the lumen of the gut Actual pus 
pits may exist the mucous membrane being full of little pits full of pus the walls 
of the intestine much thinned out and in places the pus may burrow down to tne 
serous coat 
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The base of the bacillary dysenteric nicer con ists of red or pigmented granu 
lation tissue and its margins are not raised Where he ding ha omirruljigm n 
tation is characteristic fit the chronic bxcdlat) ulcer In rather sti ere bat chronic 
cases the ulceration mat extend beneath the mucous membrane undermining ft 
tn all direct!* ns and Jinking up n ighbounng trk< rs l;v ubtnueotix tunnels The 
mucosa may finally become cianirtod into *v fun tritwl membnne loosely attached 
here and there to ti sue underneath parti) concealing large areas of ulceration and 
necrosis 

In other cases the ulcere become covered w ith thin pigmented sear tissue 
under which slow suppuration tal.es place until the scar breaks down and pus is 
discharged \fter thw the ulcer may heal a f im only to break down once 
more Chrome ulcers in all stages of ulceration or healing may b« found at 
post mortem 

\nothir fixture of the pit in chronic bacilhry d) sentery is the formation 
of actual polypoid growths which mu attain a length of from three quarters 
to one inch Thcx arc generally founl scattered throughout the lower part of 
the rectum and may be the scat of haemorrhage The) arc often associated with 
r tention cjsts and if they should become detached con iderable h-emorrhage 
may occur 

On wetton of the chronic bsciUuy ulcer remains of epithelium mij he found 
at the base of the ulcer nipptd in by fibrous tissue whilst a downward growth 
of columnar epithelium takes place into the ruI mucosa The mucosa m the imme 
date xicimty of the ulcer is hyperttoj hied hut otherwise furl) normal In tht 
ul mucosa much fibroin tts.ue can tic seen The downward growth of the epithc 
hunt may continue anti! pseudo adenomata are formed filial with mucoid sicre- 
tion These, mucus retention cjsts ma> occupy the whole thickness of the mucous 
membrane At first they on line! 1) pert rtly regular columnar epithelium but. 
when thej attain a certain ize the canty is lined m*rrl> by bvument membrane 
tin. lohimmr epithelial cells has mg becomi xtropbnd from pro sure The centre 
of the easily is occupied by ktmetur 1 sx material m which only Beauty and 
degenerate 1 polymorphonuclear leucocytes con b« made out 


Syoij/omatoloffif 

Then n one fact which is invariably associated with chrome bacillary os well 

M chronic amccbtc-'infection of the colon and that is that ike stool uwarmbly 
contain* a visible amount of wuckj This is < f acr\ grett importance from the point 
it View of prophi laxts \s shown bv < unningham macroscoj ic examination 

ot the stools of all inmates dad) is a mo t imj>ortnnt method of controlling dywn 
tery tn jaiU or similar institutions a point to which «e will recur later when consi 
deruig the subject of proph\li\is 
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Tta commonest type of chrome baciffary dysentery or of the earner condition 
is due to infection with Flexner 8 bacillus Is ext in order of frequency cornea 
chronic dysentery due to Strong s bacillus , tben infections with Shiga a bacillus 
whilst some of the chrome dmirheeas of the tropics are due to infections with the 
bacillus of Morgan or to bacilli of the para dysentery group The toxins which are 
absorbed from such an ulcerated ^ut act m various vajs chief!} causing 
diminution in the tone of in\ oluutary muscle This lends to mte mal stasis 
visceroptosis and later tropical neurasthenia Chronic diarrhcea with painful 
peristalsis may persist for lon e periods or jna} site mate with periods of 
constipation There nnj Ik marl cd and p djuble thickening of the gut 
Apparently normal stools coatul with mucus may be pxssul for a shorter or longer 
period but an} error in diet chill fatigue or indulgence m alcohol may be followed 
by sudden and violent attacks, of dnrrhasa or d) scoter) I rom time to time blood 
and mucus arc present in the stools m the form c( gelatinous sag o like grams floating 
on the fluid frees The condition js particularly intractable and may persist for 
jeara The patient — not infrequently a middle aged F u rope an female-- may 
gradually pass into an utter ably misei able condition the chronic abdominal type so 
amusingly described by Hutchison (1923) presenting at last a confirmed neurasthenic 
picture a misery to herself and a nuisance to all around her the subject of the 
attentions of the quack the homeopath the gynecologist and even the Christian 
scientist Finall) the surgeon may be called m and add surgical trauma to the 
other factors which assist in the development of neurasthenia 

There is considerable difference in the ej mptomatology of chronic baciUaiy 
dysentery when seen m children as compared with the symjrtoma m adults In 
voung children chrome infections with Flexner 8 bacillus arc not uncommon and 
the diagnosis usually made is one of * mucous disease or Still e disease These 
patients become very mtoleTant to carbohydrates and are liable to develop 
acidosis with cyclic vomiting Irregular fever is usually present and the patient 
tends to become pot bellied with a capricious appetite The stools are usually 
large pale coloured and offensive 

In adults chronic infections with Flexner a bacillus are ftp * to to 
of hill diarrhoea typo rather than to dysentery Secondary infection wit e 
D alhofactens is not infrequently present leading to the production of leuco scs 
and hence the light coloured stools as the atercobilm jb the feces is altere o a 
colourless base The patient tends to pass three or four copious fluid stools m « 
early morning and to feel tircil out for the rest o f the day whilst the condition ten s 
to be aggravated by any hot or solid food 


TVe may consider the symptomatology of chronic bacillary dysentery under 
several different headings for it is almost protean in its characters 
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Severe Cases 

These have been so admirably describe l by 1 Ictehtr and Jepps (19_1) that 
in the mam we may follow their description The cour o in such patients is usually 
progrcssiv ely downhill until they reach the final stage of < xtremo asthenia described 
by Norman Chcvers as morbus brngalensis The patient continues to pass llood 
and mucus for months or even yeirs on end until eventually the stool comes to 
consist of little else than blood staimd nmens aul necrotic epithelium Emscia 
tion sets in and becomes extnmi The an-cmia deepens until cardiac insufficiency 
comes on accompanied bv the onsit of ce Iona There nn? be periods of tem 
porary improvement follow ed by rcUpsis The. aMonien is markedly shrunken 
but in the terminal stag* s there may be ascites Th stools are usually very foul 
anil it is usually impossible to isolate the B i lysentena from them although this is 
usually pos ible at post moitcm Do ith ma) occur from exhaustiou or from in 
tercurrent disease whilst uccordm to Sir Leonird Rogers there may he sudden 
severe h-xmorrhagia from the gut Perforation of the gut with septic p ritomtis 
undoubtedly docs occur but is very rare 

Many such cases occur as the terminal dysentery of kala azar pulmonary 
or intestinal tuberculosis or malarial cachexia Th se cases require the most 
vigorous measures if they are to be cun l uni the prognosis is usually \ery bad 


ihld Casts and the Carrier ^ laic (a) in Indians 

From what we have seen in Calcutta durmg the past six years it woull scan 
that chronic mill bacillary iljsentery and the cimcr state arc associated with a 
different symptomatology m Indians and in Furopeans respectively In Indiins 
these mild infections appear to be especiallv associated with an asthenic di irrliau 
whereas in I uropeans the condition appears to b one of the most important causes 
of tropical neurasthenia 

In Indians this asthenic diarrhoea is iwociated with marked wasting The 
pulse is of low tensu n and the paticut becomes more and more deeply pgmented 
on account of adrenal deficiency Hn.se ca C3 are often mistaken It r cases of 
intestinal tuberculosis On passing the finger along the skin the white line of 
adrenal deficiency is seen The skin b comes dry and har h The tongue inay bt 
red and gl azed an l rather like that of a sprue patient but there i no ulceration 
of it 

The stools tend to be numerous from 4 to 8 a day to bt large pah in colour 
and containing much mucus The e patients show a marked intolerance as a rule 
to carbohydrate s 

Although this conditic n is cm which may vary widely in its degree of severity 
it is one which require jromjt and vigorous treatment 

K DI, 8 
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Wild Casts and the Carrier Stale [h) i» 1 uropcans 
In imM inactions in I uropnns —and to pome evteut in well to do Indians living 
m lurapun *ty h -the symptomatology appcvrs to b< quite (liffermt Hen. the 
first and most important sjmptcnn is imgnhrit} of tile bow ids Xb» nnj be 
associated with conatip thou or with constipation aUtmatin D with dmrhcca The 
second and a vtrj important 8i 0 n is the invariable presence of visible mucus to 
the stool 

The toxins which ate absorbed from the ulcerated gut at first m email doses 
slight!} stimulate then fatigue and finally profound!} depress the various sj stems 
of tin body as the tocarnlia deepens 

The first effect of the toxaemia falls on the involuntary musculature of the 
both and especiall} on the gut wall The gut tends to become atonic so that the 
caecum loses its tone and becomes distended and thm walled Gurglm e m the 
ti 0 ht vine fossa vs. ui consequence a common sj mptoni If the bowels are not kept 
automatical!} open e g by liquid paraffin tins leads to constipation alternating 
with periods of <li irrhtoa during which the overloaded c cecum is emptied The 
appendicular valve becomes patent and feces may enter the appendix sad give 
rise to the symptoms of appendicular colic With irregular peristalsis setting in 
abdominal coho is a frequent symptom Irregular spasmodic contractions at the 
hepatic or splenic flexure may give rise to sudden sharp attacks of pain In these 
regions which may simulate the s}mptoms of gall stone colic or an acute duodenal 

lesion 

The second effect of the toxins is to depress the tone of the involuntary mus 
cuHr bands vv hich support the intestine The excum sags down mto tbc pelv is 
and visceroptosis seta in a fleet m turn the transverse colon the hwx spleen 
and i idneys Tbc tone of the muscles m the genital organs is affected in the male 
with tho loss ol tone in the prostate and seminal vesicles this may had to loss of 
seminal control and nocturnal emissions 

Lastly there is loss of control of the peripheral vascular circulation These 
patients tend to get chilblains sn the cold weather and dermatographia and nrti 
cana are common 

It is at this point that the surgeon and gymceolo 0 i3t arc frequent!} seen a 
their best m such patients A far 0 e proportion of such patients lose that apptnt ix 
They are subjected to laparotomv for investigation to operations on bands an 
links anchorage of floating Indue} s gallbladder operations and man} an 
8ui»dr} gv »a> ologicil procedures from pessaries to shortening of the round ligaments 
buck operations are wont to b<- unsuccessful in their results as they represent an 
attempt to bind up touch ss ligaments and do not recognize the underljmg toxmmia 
which is responsible for the Jo«s of tone 

Together with the loss of tone m the gut and visceroptosis goes diminution in 
the secretions of the alimentary cana! Gistric eccrttion is dimimskt > '°t 
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hypochlorhydria of achlorhydria followed by atony and dilatation of the stomach 
Much rarer » a con lition of hvperclilorliydm w ith ulceration The secretion of 
amylopsin eripsm and invert as is le sened with indigestion to starch which 
causes flatulence and increases the abdominal colic W ith a diminished flow of 
bile, and the loss of its antiseptic action on the intestinal contents the stools 
become very oflensn e The tongue is furred with an ofTi nsive taste in the mouth 
in the mornings 

Finally the brunt of the infection falls upon the endocrine system whose activ 
ities are lowered by two causes (o) the licl of the normal substances absorbed 
from the gut which are the precursors from which the endocrine glands manufac 
tute their secretions and (6) by direct toxic action of the toxins on the glands 
themsehes 

The thyroid appears to be the gland which is most depressed and hypo 
thyroidism is the rule among these patients They feci cold e\ en in the hottest 
w e ither they sw eat and flush with nervousness on the slight est stimulus The shin 
becomes slightly harsh the hair dull and lifeless There is usually loss of the outer 
third of the eyebrows In the case of women they tend to become mentally 
vivacious when in society but dull and irritable in their own homes men tend 
to become morose and to shun society 

Depression of the adrenals leads to a low tension pulse and the eharactenstic 
white adrenal line can K. pros oh ed on the slin The complexion becomes muddy 
sometimes with chloasmic patches These patients easily get excited and then 
th adrenal glands suddenly work at high ten ton for a short time with a greater 
depression than cv er nfterw irds In women the cortex maj sometimes be stimulated 
with resulting hypertrichosis 

The function of the gonads is also ehpres «1 hading m the case of women to 
scanty menses nnd painful menstruation with loss of or disinclination for sexual 
intercourse In men there is loss of sexual appetite 

As the result of these various factors the pat! nt now pi ses into a condition 
of confirrm 1 tropical neunsthema lie is full of morbid anxiety about himself 
\nd here we see — 

(a) Fust intrusjectivcness The pstn nt is really ill hut without obvious or 
apparent cause He seeks to find within lnmself the. reason He becomes bowel 
conscious an 1 m consequence his intestinal svniptoms l e-comp more prominent than 
before the in li„estion and flatulence increase lie w e mes about his heart suffers 
from pilpitation and fears that lie has heirt disease Ife consults the physician 
abeut Ins blood pressure and the likehhood of lus do eloping cerebral hs>nicnha' T c 
Th« flatulence and abdominal colic sugg st to him that he has abdominal cancer 
The disinclination for sexual intercom e leads him to l eliev c that he is m potent 
an! to worry about that 
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( 6 ) Anxiety neurosis By degrees the patient passes into a state of constant 
anxious and morbid tUtid In men the dread is often of the onset of some fatal 
disease though such patients want to ri e am their health and to Jive and not die 
In women with the development of «u xunl nuexthivn the set tendency lsguh 
bnumted into other paths They become extremely jealous If they have children 
the) develop maternal anxiety and dread lest anything shall befall the child If 
there is no child they develop narcissism or self adoration and the wish to gratify 
this self adoration may lead to illicit or cl wdesime intercourse 

(c) Phobias hroally as the result of excessive response to external stimuli 
the actual phobias any dev elop such as claustrophobia morbid fear of disease etc 
(\\ c do not mean to suggest for one moment that trojucal neurasthenia is alnays 
caused b) chronic bacillary dysenteric infection The latter is not the only cause 
but m our opinion is an important cause of tropical neurasthenia The toxins 
which lead to this condition may be absorbed from the teeth mouth stomach gut 
prolate etc whilst severe debilitating or chronic diseases of many different 
types may lead to a similar depression of tone of the endocrine glands ) 

By this time if her means will permit it the patient is probably on her way to 
Plombicres or Harrog itc If not she comes to constitute one of that terrible arm) 
of women of whom Crabbe wrote — 

Who with sad prayers the weary doctor tease 
To name the ever nameless new disease 
My bete noire Miss X js coming to see you soon once wrote Dr A t® 
Dr B of this class of patient 


The Diagnosis of Chronic Bacillary Dysentery 
The diagnosis of chrome bacillary dysentery is not easy It is far more difficult 
than that of acute bacillar, dyseufery and it calls for the utmost diligence and 
skill of the physician and the laboratory worker nls>0 not infrequent!) for the lie p 


of the radiologist 

The first essential is a careful and thorough clinical examination of the pstien 
and a detailed enquiry into his previous history If the patient is « ^e con itmn 
of chronic neurasthenia described he xnff often come to the phvsician with a sn»a 
portfolio of notes temperature charts and the like It is unwise to disregan 
this portfolio totallj for on delving into its contents one may come across informs io» 
of rata* Careful examination of the abdomen may he required to distinguis i 


these cases from cases of intestinal tuberculosis or abdominal carcinoma 

The sigmoidoscope is especially advocated by several authors in the jagitOSJS 
of this condition It 1% essential to give morphia beforehand for instrument! ion 
is painful — % point which is very characteristic of chronic bacill iry dysentery e 

sphincter tone is poor the gut w alfs thickened and firm the folds narrow and sea® v 
The surface of the mucosa is in places normal or B«fcm>c in others h) petamic 
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and glazed or granular in appearance — tlie latter appearance re enabling that of the 
surface of the cott< x of a granular kidney after the capsule has teen stripped from 
it Th re mav be small ndgea or polypi of spongy granular con latency Freedom 
of musement. of the bowel in the pels is is dmuni bed 

The value of radtoseojnc earamisotiw afur a banvm tncal is aery great in such 
cases both from the joint of view of diagnosis uid prognosis for it will gneone 
ranch information as to the tate of affaire in the patient s intestinal tract After 
the barium meal is given plntographs arc t ilcn 4 C 8 10 an 124 hours liter nndth 
series is then ready for study Ou first clear e\ idene<. of the dis asc will usually 
be s cn in the condition of stasis and dilatation of tin colon The opening into 
the tup ndlx n frequently patent and the barium will show up manic the lunn n of 
the nppendit \ isccroptosia n present the circum may have dropped into the 
pelvis or eten into the true pels is cr In king partlv within and parti v without the 
pelvi The transverse colon mav In sa^ge l down into thi pilvis Tim stomach 
may In. atomed dihted anl below its normal jmsition The site and extent of 
the ulcerated portions of the gut can b gathered from Uil traces of barium which 
remain attwhed to the ulcers and which slow up in the photographs In front 
of and behinl such I Sions there may le marked erte i sjn m hrom a studs of 
such a serKs of jhotogTajhs ran can gun much aaluable information ond 
in bcations ns to treatment 

Macrost op call) the s ooh oht njs contain nueius On ninruscopnal examination 
of the stool the characters of the e< llular ecu l vt<_ arc nothing like as characteristic 
as in casts of acute baeil’arc dysentery and everything depends on the 
state i f affairs in the colon Pel blood corpuscles may be present but are fre 
quentij ahsmt Mucus is invintbly presint also— m cases of chrcntc infection 
with Flerner a bacillus- mu h undi estcl tstcli Pesqanmated columnar epithelial 
cells form an important <1 nunt m the cellular pictut whil ttf ab ciwusbil present 
in tie wall of the cdin the stools mas b Ion Ud with pus cells Macnjhages 
may Ik pec cut but aw much l x num row than m the acute b mil \xy stool 

Th iso! it ion if l\ entity bacilli ftiro such a t<ol is often an i tcec hnglv 
difficult matter and fulure t< w tit e them bv no meins in' akd it»a tin diagnosis 
of chrmic Imliltrs il) inter) Man^in Babr I rr> and the liti Sir Patrick 
Man on ilsoeate nt lea t hw* platings Th fc e hould bi rollectelon 

the. tip < { a sti nl swab anl then lh r ujits mukihed in III e c ol wlrai The 
cimil i n is then «pre id with a platinum I > p it \ j iral mai n r u mg j ro^rcs inly 
small r qumtiti s if emul ion fir tth nice am jlit In thi waynsati factor) 
distribution { ilonus is mural with ut win h r r ignition <f uitabli ted mes 
became mij i sibk Hitiher anl J pjs |l9il) r carl m \ i nl such ca is nhire 
repent d cxaminati >n of the ato >ls lutm lif fadeil t shift dysentery bjrilh but 
where culture fr in thi contents if thi niucius Titintun cv ts in thf gut at jo i 
mortem jiddcl nun) cilnni s of d\ int n l milt Tin stools mi) laic to lc 
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repeatedly plated before the causative organism is found Sometrmes the admims 
tration of a saline aperient before the stool is collected for pHtuig will assist 

In cases where the stool has to be sent to a distant labor itory the use of the 
solution advocated by Teague and Clurmau (1916) in connection with the examma 
tion of stools of cases of typhoid fever is recommended by Fletcher and Jepps 
About one part of f'ects is emulsified in two parts of a solution of 30 percent gly 
ctrine in sterile 0 0 per cent saline Fletclitr in cl Jepps record that in such emulsions 
Shiga’s bacillus may be recovered up to 20 days later a s compared with an extreme 
limit of 3 days m plam faeces whilst Flexner s bacillus survived up to 42 days in the 
glycerine emulsion as against an extreme limit of 9 days in plain fasces In connec 
tion with a small epidemic of dysentery due to Shiga s bacillus fifty miles away from 
the nearest town the medical officer on the spot knew of Teague and Clurman t> 
method and sent specimens by post emulsified in the glycerine solution the speci 
mens when received were C 7 and S days old respectively yet Shiga s bacillus was 
isolated from each of them (It may be mentioned however that this solution 
rapidly destroys the vegetative forms of Entamoeba histolytica and is detrimental 
in the examination of suspected amoebic stools) An alternative solution which 
has been advocated by Dudgeon (1919) and which lie states to be even better than 
Teague and Clurman s method is to emulsify one part of the fresh feces m an equal 
volume of N/33 caustic soda solution In usm 0 Teigue and Clurman s solution 
it is important to note that the glycerine used must l e free from any trace of 
acidity 

Secondary infections may be present in the case of patients suffering from 
chronic bacillary dy sen ter y The sufferer from this condition is no more exempt 

than anyone else from infection with E histolytica indeed Fletcher and Jepps 
suggest that possiblj E histolytica cannot penetrate the mucosa of the gut until 
the B dystntencD or other agent has caused a superficial breach of the mucosa 
Secondary invasion of the ulcers may occur with other bacteria of chief importance 
amongst w Inch art tlie B pyocyancus B asiaticus B facahs aUahqenes B wikcoswj 
capsulatus anti others a subject to which we shall return later AVhere a case o 
chronic baullary dysentery has improved under vaccine therapy to a certain poin 
and then remains stationary it is often advantageous to again plate the stoo an 
examine the cultures for secondary organisms which may have come to in ec e 
ulcers and to prepare and use an autogenous vaccine of such organisms 

The blood agglutination reaction against Shiga b and Flexner s baci i y e 
Widal technique often affords useful information A positive agglutination a a 
titre of 1 50 to fchi 0 a s bacillus may be considered diagnostic of a p^t or presen 
infection with that bacillus and one of 1 ICO to be diagnostic of infection wim 
Flexner s bacillus During recent years this, test has been appliec as * rou me 
examination to all patients admitted to the Carmichael Hospital for Tropical Disease 
m Calcutta no matter from what disease they were suffering and t e uum er 
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persona «}io give a poMh\e agglutination at 1 160 to Flexner s bacillus — although 
pot suffenn 0 from djsentm or diarrhoea— is a err surpn ing This ja a still further 
indication of the widespread character of infec tions with the bacillus of Fiexner tn 
India it is prohibit* that quite the majority of Indnn children pass through the 
course of an infection with this bacillus in early life 

In c timitm c the condition of the endocrine system the basal metabolism 
imy be tested as a rou„h guide in this nutter The muddy completion and the 
test lor the adrend white line will afford an mdintion of adrenal insufficiency 
Or the actn it) o! the adrenals ni ly be tested by observations on th( blood ngar 
pulso etc ifter injections of adrenalin or msulm 

Prognosis 

In the severe cues of utrartibh bicillarj dysentery in debilitated piti nts 
the prognoss is v«ry bad Such patients as a rule follow a steadily downward 
path nrnl die m j condition of ex* rim ostium i In the mild ct eg snd especially 
in thi wiimthenic type tie j ogito l is gwl protiM 0 t the tncdical «mi 
< m gitrttAeccw/Itfuice and cj operation of the j aticvt If this is not di ne the j it lint 
w aiders from otu- consultant to another tehmg help vv Inch is not obtained buffer 
lii^miny things at the hands of rainy phy iciam oud perhips <ven mote at the 
hinds of surgeon* and g\ narcologists It is in such pitvent thit the uivcr e of the 
Cou< dictum holds good evirv dvv and in cvtrv wav I get wot < an l wot e 
These piti nt* require in minute imount of tact patience. and care on the j art of 
the medical attendant 

Chrome Haalhry Dysentern Tnalmmt 
(a) lei ere Carer 

In severe cases and espicidlv m debilitate 1 cases the pstunt must be put 
to bid an l kept th re. in 1 1 1 mi li to u-e tl i bcil pm Here rest to tin ulcerated 
gut W imperative. The \ vtliut should nit b tlixved but uu the othit hand be 
should not be sickened with a chrome milk bit If thi infection is due ti the biollua 
ol H uur- as is mo t frequently the ca i -then will 1> mtolennce t< cirlx) 
hydrates an l proteins shoul l li midi usi of such as milk meat ixtncts cbickin 
jelly itc It is is iiitial to l ej the bowels upemel rigularlv sii 1 1 dose ol liquid 
piraflm m\y be given every e\ inui„ Warmth is very mijiorl »nt in th» ca«« cf such 
pittents an l tiwv honll lx w irmly cl id whit t v hot water botth to the nfslm eu 
is lftcn vitv ciraf ittin, Inut i (ft n s valuvhl addilnn U the d> tary an l 
i j lj.hu l is vi Tv w eful in the treat m lit of the con lit ion 

Thi vi toe t f rectal irrigation* in such cs is has l ct n much di j uted Hftchcr 
ati l Jepj s <1*124) w n i Ur them of I ut Utile value m thi del dilated tvje rf j itn nt 
which thy wire cilhd mjioii to tnat They nay jinke the jstn t ncrc 
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comfortable but they do not reach the whole of the ulcerated areas in sufficient 
quantity to be of use Many of the solutions employed for injection they 
write appear to aggravate the inflammation which it is sought to cure Quinine 
douches are commonly employed for the treatment of chronic dysentery but our 
experience of rectal injections of quinine in malaria has shown that they are most 
irritating There is no objection to warm soothing inactive solutions if they ease 
pun and it is legitimate to employ imtituig injections such as silver nitrate and 
quinine in selected cases with the object of promoting a beneficial inflammation 
but they should not be used (as the} often arc) indiscriminately for lon 0 periods 
On the other hand Manson Bahr (192 j) considers such irrigations of special 
value in the treatment of these casts LHsworth and AVheatlev (1923) have 
demonstrated by the aid of a: rajs that the entire colon and sometimes even the 
lower part of the ileum can be distended with an enema when it is proper]} given 
but the use of such injections is restricted in consequence of the unsatisfactory 
results of faulty administration 

The following details of technique lor such injections are given by Mausoa 
Bahr — 

The apparatus required is (a) a cylindrical gla s funnel l 1 inches in diameter 
and graduated to hold 10 ozs of fluid (6) three feet of rubber tubing of half inch 
diameter which should be firml} secured to the constricted end of the glass funnel 
by tape (c) a bulbous glass connection for joining the rubber tubing to the rectal 
tube (d) a rectal tube which bhould consist of a stout catheter at lea«t |th of 
an inch in diameter with a big round terminal opening 

The solution used nuj be any one of the follow mg It is far better to use 
bland and non irritant than irritant fluids — 

Sodium chloride 4 dr to the pint of water 

Sea water 

Sodium bicarbonate 4 dr to the pint of normal saline 

Eusol or similar preparation 5 ozs to the pint of saline 

The patu nt s bowels should first be well cleared bj a dose of ca tor 
istered on the previous evening and on the morning of irrigation onlv t e ig es 
breakfast should be allowed A IiTgc enema of sodium bicarbonate I o 
pint should be given half an hour before th< irrigation in order to cleat ou 
bowel The apparatus is thm fitted together securely tied an s en ize 
Rubber gloves should be worn bj the opentor if possible in order to avoi m 
fectrng himself and the irrigating fluid should hi given at a temperature o 

t° no i , t m 

If the patient is sufficiently robust the hnet elbow position 18 " 

much debilitated pitients this is not ad visible The foot of the 8 081 
be raisid 'lightly to facilitate the flow of fluid In severely e 11 
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patient? jt n best to place the patient on a waterproof sheet with the butted- s well 
padded mb tow or wool The rectal tube is well gr<as l with vaseline the 
apparatus ftlhd with the irrigating fluid and the tubing constricted whilst the 
rectil tube is gently inserted for a di tance of about S inches flic rectal tube 
should no* be zn erted for i further distance as »t may Link or eien cause 
perforation of the ulcerated gut and thi so called high rectal tube is useless 
The funnel is now rai cd to about orn foot al>o\e the nnus and the fluid run in 
at the rate of about one inch level per nunute ly alternately raising and lo\mn 0 
the funnel for a di tanei of about two ftet The j uticnt should b t c icouraged to 
retain the fluid for as lon„ as hi ran Lateral jnswm on the tmttocks aids in the 
retention of the fluid ispcci illv when thi pitient feels tint he has taken all that 
he can m inage The injections tn iv be Risen daily or on alt rnati days 

Intestinal antiseptics do not appear to be of much \ due in thes severe casts 
but aalol and pulv ip cac e> mas be given ly th» mouth berum treatuunt is 
useless If vaccine treatment is adopted it is neic sary to proceed with extreme 
caution since to Urge a dose may cau e the whole condition to flare up The 
imtut dose with a \ accmc of Shiga « bicilltts should not exceed a do e of 5 million 
and with He\ner s bacillus a dose of Id niillun Thi tn. itmmt of second uj 
mbctions of the gut is oftin unportant 

In general the trea*ment of those sei re casu coi si tv n ii«quit< nur mg and 
scetn,;, that Ihe patient has a sufficiently nourishing diet with a liquate vitunwes 
CiecostoniN follow id bv daily irrigation of the intm colon with warm boracic 
sotuti >n may he of value in the treatnnntof sueh pati nts as are not too debih 
tat d to stand the shod of operation 

(6) AfiW ( asca nmf Corners 

The lint thin„ if po ible is to get the patient into hospital and put to bed 
Thn will gtw rest to the ulcirit d rrlon and aflord opportunity of obtaining 
Jre h mat i rial for labor a ton examination sigmuloscopv a t arium meal and 
radiography etc It w a mistake to try and treat these cas s us out pitunts as 
one wonts them under full contrd and ob crvation With re e ird to diet two 
tbin„ are important that tin pati nt shnild not l e stamd and that h hVuM 
not get met, to death i f mill In H amt l leiUvis mfccti ns the punnt should be 
kept on a now or less protein diet 

'Nursoiy is important a careful r <ordmg of the temj ratun repcrting the 
nunilur an l ibarutir of the stmh i«n„ thit tie | itunt aim Is chd’s ond g ts 
adequate nutntu u Tallent mirv an t doctc r should work t< get her harmon 
lonsly an l with conti knee in eich other 

‘serum treatment m tlnv. ca es » n ehss but fwrfrrioj hag? treatm nt may 
prove very a duabl V dos of 1 cc is given on an emptj stomach ever) day 
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for three days Some of our cases have done very tv ell on tlus treatment 
but it seems to bt very important to secure a potent and selected brew of 
bacteriophage 

T acctne therapy is especially indicated in these cases In the case of a Shiga 
bacillus infection it is very necessary to go cautiously an initial dose of only 
5 million orgam ms should bt given anil the dose gradual!) raised to 60 million 
or so In Flexner bacillus infections the initial dose ma) be 10 million organisms 
and the patient may be gradually tvor! ed up to 100 to 150 million The injt c 
fcions should be given twice a week or so and intradermally not subcutaneously 
Beaction will be shown on the temperature chart anil m the character of the 
stools If there is a sharp febrile reaction or an attack of diarrhoea following 
after the injection this is an indication that the dose of vaccine is probably 
too high and it should he reduced or the same dose be repeated at the next 
injection 

As adjuvants to this line of treatment iodine may first be mentioned In 
many of these chronic intestinal conditions there is adtficiency in the iodine intake 
and hence a condition of hypoth) roidisro It may be given either intravenously, 
in doBes of 3 to 8 minims of the tincture well diluted with saline or by the mouth 
5 mmuns in a little milk Scott s method of calcium and parathyroid treatment 
is very useful for some of these cases which are probably associated with para 
thyroid deficiency it consists m giving parathyroid extract gr twice a 
day and cachets of calcium lactate 16 to 20 grams three times a day after food 
This treatment is especially appropriate if there is any indication of gastric or 
duodenal lesions as complications 

The condition of the bowels must be kept regular If necessary a dose of 
liquid paraffin may be given every evening To combat stasis a well fitting ab 
dommal belt may be necessary and often gives the patient great comfort Ab 
dominal massage along the direction of the colon will often do far more for the 
patient s recov ery than any surgical interference 

In the neurasthenic type of case endocrine therapy is mdicated to combat 
the endocrine insufficiency Desiccated thyroid gland should be given m very 
small doses gr £ to gr J on an empty stomach twice a day In admtn 
istering adrenalin and pituitnn it is best to begin by giving these drugs hypoder 
mically so that one gets* the patient under thur full influence before changing to 
oral administration V daily hypodermic injection of 0 2 c c of 1 1 000 liquor 

adrenalin with 0 6 cc of liquor pituitnn may be given dad) for three days 
change is then made to oral administration and gr J to gr i °f upnrvna 
extract with gr J to gr £ of post pituitary extract is added to the prescription 
thyroid extract and given twice daily It may also prove advisable to add gr - 
of gonad extract to the above prescription The practitioner should remem er 
that all these endocrine preparations are very hygroscopic that they contain muc 
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protein and arc liable to decompose on stora Q e and in v. ct weather The endocrine 
treatment should be continued for (tom S to 6 weeks 

Alcohol ns a rale is contra indicated but if the patient is restless and sleep 
less bromides ot other sedatives may proa e useful 

To sum up the successful treatment of the t casis tntirelj, depends upon 
making a most cartful a essment of the c in lit ions and factors prt ent and »n 
securing the confidence and co-operation of tht jutioit It ii enrpminj, how well 
many of these neurasthenic piticnts do vr> Jer such conditions 
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Chronic Amce blasts and the Entamccba histolytica Carrier 
Vr one tune it was thought that Entamaba histolytica caused araccbtc 
dysentery and hepatic abscess and nothing else The earner condition was sop 
posed to be an instance of almost perfect symbiosis between parasite and host 
the earner showed no symptoms but was chiefly a danger to others Since the 
Great War howev er and within ricent years our mows of the carrier condition 
have been considerably modified and u now regard intestinal infection with 
E histolytica as bung usually associated with symptoms of amoebic cohtis and 
amtebic dysentery mil amcobic hepatitis 13 uncommon complications of amoebic 
cohtis The carrier may show either constipation or irregularity of the bowels 
he is a potential danger to himself and to others secondary organisms may invade 
his blood stream through the ulcers produced m his gut whilst the entamoeba? 
themselves may get into his liver and set up anything varying from a mild 
hepatitis to acute liver abscess 

It may be ashed whether E histolytica is by itself capable of invading the 
uninjured mucosa of the colon During the list few years a certain amount of 
evidence has been brought forward to show that this parasite may occasions !!y 
live free in the lumen of the gut (where it possibly feeds upon bacteria) without 
invading the mucosa The worl of Sclhrds and Deivs (1923a) which has already 
been commented on shows that intestinal stasis together with a fluid condition 
of the contents of the colon may be important contributory / vetors to the mv asion 
of the gut It ia possible that E histolytica can only invade the mucous membrane 
of the colon in the presence oi intestinal stasis and w here some other organism 
such as the Bacillus dysenteries the paradysentery bacilli or even Trie uns 
tnchura — has already caused a bnach m the continuity of the mucosa 

The degree of ulceration m the earner state varus very much and with it t e 
degree of intensity' of the intestinal symptoms There is a curious idea w ie i is 
still veiy prevalent that a fcistoly iica carrier i* a person who is carrying t e cysts 
of E histolytica m his intestine such a person often being erroneously re errc< o 
as a cyat earner As Dobell and O Connor (1921) point out this con usion o 
thought is as illogical as it would be to consider a person xnfecftd vitb booh worms 
as an egg earner The patient infected with hookworms passes their ova in bis 
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stool3 similarly th« histolytica tamer has active motile vegetative F hn 
lolylica livin^ in and at the expense of tl c mucous membrane of his colon and from 
these vegetative forms are d nv«l the cysts which are passed in lus formed stools 
bhoul l bi ch a person contract bacillrry dysentery or tbsnhan due to non amoebic 
caus s he may commence to pa s scanty motile vcgttntm. forms of / fusfofytica 
in his stoils a source of consider vhlo confu on to the inexperienced laboratory 
worker Finally should the 1 jeal r sistince of such a ctrn«r b< unduly reduced 
from extnncous rius s b may e o down with an attack oi true amccbic 
dysentery 

The degree of ulceration >t the ct Ion mucosa in tin c truer state vanes very 
const lerably but it is ourpri mg how extensive it can be in the ah ence of vymp 
toms Mu D ravc (1911') and Birtlrtt (1917) r cord quite extensive ulceration 
of the colon unaccompam d bv eviuytoms Vrmitagc (1919) records a very in 
trust ctse of a patieut who had never had any isymjtjms of dysentery but 
was •» contact earner of F hst/ljtuu he acquired a typical bur abste-s and when 
this wss cured an amccbic abseisa of the bmm developed from which he died 
During the war in Mesopotamia six l wears were acci lent illy suffocated m the 
bottom of a barge wheie they had ht a fire and closed the hatches before going 
to sleep On post mortem examination one of the it showed two small ulcers in 
the ca'cum each »l>out the me of a remnd four awn bit with numerous E /itsloly 
tieo present in the cteol contents and also in nists in the submucous tissue of the 
ctccalwall as Been m sections A second shone 1 i small ulcer in the regton if th 
splenic fl sure with cysts of T Jmtolyfiru m the pit contents and vegetative forms 
present m sections of the gut wall Both these men were on the active list they 
had not recently be u in hospital and w ould hwe been eta— died as b> mg in ordinary 
good hcilth \ esse is recorded in the w lr huratori of an officer who was oil the 
active list and suddenly di d from jurforitum tf the tfcum At autui<sy amccbic 
infection v\os found to be the cause The rea in for the usual <ibbi ncc of difimt* 
mt tmal symptoms in the Cirritr state is j roluhly Ik cause tht | siors an usualh 
limittd to the excum and the uscindmg colon 

Siyns und & jmjloins tf (he Comer Etrir 

IhuKiiU) we an wont t > ruognu two well mirk d types of t fcutolyfmi 
esm ts the first the lean thin -Rometimes cadaverous mdivilual with a imuldv 
com{l< xion anl u ually r«urs thinn ll«s fotd as. mull ion is tnadcquste he 
tends to b f jelly and irritable he is vaguelv ill withe ut knowin 0 what w wrong 
with tiro be vs hvbvtuaUy ce nstvpated and always taking drugs to cute the consti 
jwtnn Tlic r coni type n the fat srd jrvisl Ion «<wr who is a^t to guff rfrom 
rath r elite me monrai, dnnbcea e pecially if he has hid a shirt drink or two 
at the club the prevuus evening ajt to get a httle fever aud occasionally to feet 
va 0 ue [Mina ui his liver 
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Together with minor ulceration of the colon mucosa goes a tram of j]J defined 
sj mptoms the elements of winch may be presented as follows — 

{«) Irregularity tn the state of the bouels The E histolyhea carrier has usually 
marked irregularity ,n the state of the bowels Marked constipation may be a 
symptom so that pui D atives raaj ha\ e to be taken daily This is especially seen 
in the adult European femile where a previous attack of amoebic dysentery has 
been followed by aisceroptosis On the other hand there may he constipation for 
two or three days followed by a momw„ of dnrrhcea with frequent stools the lower 
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down the colon the greater the tendency to looseness of the bowels Some patients 
may have two or three stools every morning often with adherent mucus on them 
and then he comfortable for the rest of the day 

(&) Pam usually described as \ague and colickj and not infrequently set 
ting in half an hour or bo after meals Thi3 may be associated with lesions of and 
sometimes adhesions m the hepatic and splenic flexures whilst hyperchlorhydna 
may sometimes be present 
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(c) Feter of a low etrotic and irregular type often not perceived by frhe 
patient and onlv to b detected bv takin CT a four hourly temperature chart the 
temperature allowing occisional rises to 99 or 99 0 F sometimes with a dad's rt e 
su c g stive of early amarine hepatitis but without any localizing symptoms m the 
liver The temper iture chart shown aliove is such an in tmee it is of a Turopean 
female p it lent age l 17 who was a catrut of L histolytica where all attempts 
to find anv other cause for the low fever failed but where combined bu ninth and 
emetine treatment curtd tho fe\cr Hit fever is often us o cm ted with consul 
e ruble las ltudc coming «n in the e\cnin D 

If we ore to understand the ictiology of these symptoms it must be remem 
bered that the ulcerations are usually situated in the esreum and a cendmg colon 
sometimes at the hepatic flexure more rarely in the pp'cmc flexure and most rarely 
of all in the pelvic colon and rectum Mlien a peristaltic wave starts it is often 
bloekeel at these ulcerated sites with the result that the intestinal contents are 
dammed Vacl- into the errant which becomes full and is frequently easily palpable 
with a good deal of gurgling If tins condition is not relieved the cacum liecomes 
enormously distended and empties e\ i ry second to fourth day w ith a sharp attack 
of diarrhoea The intestinal stasis Kails to the production of such putrefactive 
end proluctH as jndol and slatol and these may be found in txccss m the urine 
Ab orption of these toxins from tho gut lei 1 to - 

(1) A condition of chronic indigestion as the toxins tiuse pyloric spasm (which 
is frequently very well seen m skngtains of such cases) and byperchlorhydtva These 
cases arc frequently mistaken for duodenal or gastric ulcirs and nut infrequently 
operated on without relief of the symptoms Sometinus however the gastric 
functions arc depressed and liypochlorhjdna is present 

(2) Dcjrossion of the general metabolic functions the patient becoming lack 
irritable and frequently neurasthenic 

(3) Stimulation of the blood vtssrls and involuntary mu cles with the onset 
of such symptoms as a tlima urticaria giant urticaria etc (Me do net daitq 
fat a moment that these conditions arc always due to £ hutolqtrea infection but 
m many such patients examination of the 6tools will show the carrier condition 
t> bo | re mt and emetine treatment will dear up the a thma or urticaria) 

Mith the circnl stasis there is very ajt to be a patent appendix containing 
(aval matter the muccus membrane if winch m»> from tune to tune be catarrhally 
inflamed Many of these patients how tli sc ir of an ojq ciultcectoroy operatic n 
but complain that the operatuu has njt cur 1 tlmr syaujtcms 

In the stout jovid type of cam r mu tinal stn is is much leas marked but 
signs of active <li e» e are ritber mrre t renounced Ife will liave two or three 
loose toe h c ich mi mmg and a certain grade of ft v et up to 99 G F towards eremti" 
It is iMrticulirly m this type of case that there is dan 0 cr of embeb «i either ol 
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E histolytica into the portal circulation or of streptococci into the general 
circulation 

These patients appear to run a more definite risk ot liver abscess than do the 
other typo 

With ulcer it ion present m the gut it is olnious that embolism may occur 
Tins may be of different types — 

(1) 4tnorbic shatters Me do not thinl that the. medical profession in this 
country has as yet properly appreciated the frequency of a low grade of hepatitis 
dne to E histolytica infection in the carrier state It is probable that m most 
E histolytica carriers amcelre from time to time make their vv vy into the portal blood 
stream and get into the In er Clark (1924) records that at post mortem examination 
of 186 persons who had died from amoebic dysentery 95 persons — or 51 percent- 
showed major or minor amoebic lesions of the Iner Solitary abscesses were present 
m 40 patients and multiple abscc ses m 55 Su Leonard Borers (1925) found 
that the incidence of cirrhosis of the Iner in 1 COO autopsies held m Calcutta was 
5 91 per cent as against a corresponding figure of 1 3 per cent for 1 000 post modems 
held in London after a full discussion of the possible causes for this large excess 
in the Bengal figures he concludes that it is mainly due either to direct infection 
of the liver with E histolytica and chronic irritation or else to the absorption of 
poisonous principles from the gut m cases of amcebic ulceration of the colon It 
is probable indeed that in the majority of persons suffering from E histolytica 
infection of the colon repeated small infections of the li\er occur Usually these 
are not attended by any symptoms sometimes there may be a mild grade of hepa 
tifcis associated with low fc\er but not with abscess formation more rarely there 
is actual liver abscess 

(2) Streptococcal sliouers Streptococci are normally present in the contents 
of the colon but are of non h-emolytic type If the stool of a healthy earner be 
plated on Conradi DngaUki medium their colonies can be isolated as very minute 
translucent den drop like colonies Eieiy one of the sweepers it the Calcutta 
School of Tropical Medicine is a healthy carrier of E histolytica and in none of 
them have we been able to isolate h^cme lytic streptococci thou 0 h non haemolytic 
strains are frequently present On the other hand if the stool of v carrier with 
vague symptoms be plated haemolytic strains of streptococci — corresponds? to the 
Streptococcus angtuosus of Andrew a— ire frequently isolated These may escape 
from the ulcerated gut through the ulctrs into the blond stream and cause various 
types of lesions Thus there may be brachial or sciatic neuritis myositis such 
as lumbago or wrynecl mono articular synovitis or even multiple synovitis of 
several small jomts such as those of the hand whilst— very exceptionally— -ther 
may produce duodenal ulcer If the modem view of the production of duodenal 
ulcer be accepted that it is due to toxic or bacterial embolism from some focus 
such as burns or a septic dental socket then We must realise that chronic, amoebic 
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ulceration of the colon may also— though very rarely — give rise to it These strep- 
tococcal infections of the Wood stream may produce a fairly sev ere grade of oiuetnia 
The streptococci can only very rarely be isolated on blood culture since their pres 
ence in the blood stream is intermittent and they are \ ery scanty They are 
excreted by the kidney however and may set up a pyeliti3 or give rise to in fl aroma 
turn which end-, m calculus formation 

The best way to isolate these streptococci is to take a 25 c c specimen of urine 
from the patient by catheter direct into a small sterile flask The flask itself is then 
placed for 24 hours in the warm incubator Is ext day the growth of streptococci 
will be found as tiny wisps or fiocculent balls and can be subcultured on blood 
agar to test whether it is a htmolytic strain or not 

(3) To complete the picture we must add that streptothnz infection of the 
blood Btream may occur though it is aery rare The species present is generally 
the Ducomycet astermdes of Eppinger and it causes a portal pyaemia or— more 
rarely— a cerebral abscess 

A condition which is not infrequently associated with chronic intestinal nmee 
biasis is leucoderma In these cases it would seem that with the change in the 
bactertol flora of the gut associated with the atntcbic infection the precursors from 
winch the melanin of the body is ultimately produced arc abs nt and hence leu 
codcrma results In all cases of leucoderma it is important to examine the stools 
fori? histolytica in fiction since if it is found and treated this may lead to cure of 
the leucr dermic state 

Finally owing to his lowered state of general resistance the chronic E hit 
toljtica carrier is more liable than is the healthy individual to the onset of infer 
current disease such ns bacillary dysentery kali azar chohra etc 

The Diagnosis of the Carrier State 

In addition to a careful record of the patient s history and symptoms alxlo 
initial examination shout l be carried out In many of these casts the ciccumand 
ascmling colon or sonu times the sigmoid flexure will be found to be thickened 
and definitely palpable 

The sigmoidoscope is not as useful in the chronic anwcbic carrier stale ns m 
subacute an l especially chronic and rclipsing nmcehic dvv ntiry since the 
ulci ration usually aflects the upper part of the colon V few small sm anemone like 
ulcers with white or jellow sloughs attached to thiu basis may be found sometimes 
however 

radioscopy is of special a nine in these cases both from the point of view of 
diagnosis and of g ttin,, information a-s to the exti nt of the lesi ms and the portions 
of the colon affected \n exeell nt account of the rndingraphirol fin lings in such 
cas. s ls that gnen by \ otlmno (1921) He points out that a scries of photographs 
taken after a binum meal are better than photegraphs taken after administration 
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of a large enema of bamrn salt as under the latter circumstances the fluid is forced 
agunst the direction of peristalsis and abnormal appearances may result whereas 
after the btnuct meal the barium fills the lumen of the gut naturally and remains 
m any small pockets of liberation The whole of the colon should be photogr iphed 
in i senes of photographs taken 12 18 24 and 30 hours after the 1 anum meal He 
records finding defects m all cases of amcebir infection associated with definite 
symptoms The bowel loses its normal contour in the part affected and a mottled 
area is found instead the extent of the mottling depending on the degree of ulceration 
present The majority of the lesions were found m the cecum and ascending colon 
next m frequency w the sigmoid flexure, less often in tbe transverse and descending 
colon The lesions in the earner state are often minimal consisting of small sc3t 
tered patches of defect in the caecum and ascending colon m which the barium 
lodges and remains after the rest of the meal has passed on 

Zadoraforij Diagnosis 

Here va the first place it is of the utmost importance that tbe stools shall be 
as fresh as possible for the cysts of F histolytica commence to degenerate in the 
passed fu.es and with the exception of a proportion of the mature cysts may all 
hx\e degenerated within a few hours and be no longer recognizable 

Th< macroscopic character of the stool will vary with the intestinal state of the 
patient but in oil cns« there ts rtsihfe munis In thi jean type of earner the stool 
is u ually a hard formed one with streaks of mucus o\ cr the scybalous masses 
In this c we the mucus should Ik. examined and the fecal matter near it The finding 
here u ually will be both large and sro ill cysts of L histolytica and Charcot Leyden 
crystals but on plating streptococci an. not found as a rule In the other the 
stout type of carrier the stool w frequently a mucoid and diarrhcmc one Hr*e 
one will usually find a few pie cystic or evm small motile \ egeUtive forms of / 
histolytica cysts at all stages of development and generally of small sue and Char 
cot Leylen crystals In these cases streptococci are usually numerous and are 
frequently of hemolytic type 

The laboratory worker should ne\er be content with a single negative finding 
b mulsions must be made m both saline and iodine for in the former the thane 
tetistic chiomatoid bars of the cyst of E histolytica are unmistakable and in t e 
latter nuclear detail stands out The examination of stools Jot the casts ot 
F hislob/ioa is not ea y and the more experienced the laboratory worker the more 
difficult he recognm s such a procedure to Ik The mete presence, of entanw? & 
or of entamcebic cysts of any typt in the stool does not constitute e« ence o 
r histolytica infection it is nece« ary to be certain that the entamcfbsv or cysts w* 
those of F histohitica And to the laboratory worker who is still uncertain as to 
the identification of tin cyst of F histolytica we would r<-coimuenl two procedures 
the first the careful study of Dobell and 0 Connor’s Intestinal Fieto oa of Man 
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an I the second the repeated and fateful OTBnnnatioa of the stools of sweepers m 
which sooner or later typical cyst > of all the four common intestinal entamauba? of 
man will he encountered The study of such material is an education m itself 
A good tray of preparing the iodine emulsion for study m such cases is to grind 
up a portofl of the stool m th<* lodmi solution with a pestle and mortar and then 
to centrifuge th<- emulsion bo made The supernatant dujd is then thrown away 
and a tiny patticlc of the deposit picked lip in a capillary pjpettc and emulsified 
in a small drop of «iW on the slide then co\ ered With a cm er slip By this method 
the cysts stand out very clearly stai? e<l with iodine against a colourless background 

The Cyst of Entamoeba hslolfica 

The pre cyst of F histolytica is smaller than either the i eget stive or theeDcysted 
forms thus constituting th** niinuts phi c of the parasites life history (Fig 34) 
The amoeba in the lumen of the gut is considerably smaller thm the vegetative 
form in the tissues an l this Dobell ascribes to a probable reduction ut sire by div 
won The amoeba rounds up an l becomes motvonle s witli (rawing all it3 p eudo- 
prslis into the body All ingested red blood corpuscles arc thrown out whilst the 
nucleus Li comes Urge relatively to the sire of the body At this stage it is very 
difficult to distinguish the pre cyst of /* hisldylica from the pre cyst of F coh 
In the pre cyst of E hs'oljlica however the nucleus remains true to its his 
tohtm characters it is invisible ret saline and w hen stained n ith iodine or in an 
mm hmmatfMtyhn preparation shows the fine central karyosonic and the thin 
deposit of chromatin on the inner aspect of the nude « mirtibranc 

A evst wall is nest secreted which is definitely thinner than that of F ro(» 
The nucleus is at first MngL an l its dumiter measuns ihont one third of tint 
d the ci t The most ekaractcrtotic feature of the cyst of E histolytica 
next appears 1 1 the }aj mg down in the cytoplasm of chromatoid substance 
Areordm^ to Wilms Smith (19J8) chromatoid substance is present in 2c per cent 
d tta cy ts of E hgtabjhcn but Dobill (1910 p I* 1 ) regards tbs as a w-nous 
under estimate and consilers that possilly a majority of cysts of F /nsfolyficu 
contain chtomatoid suWanco The chromatoid substance is not fine feathery 
and hke splintered glass as in tin cyst of E rph hut missive It m bid down 
ln ™ I° ir " ft l.iTgc rods bars chunks and masses Its visibility m saline vanes 
wtiulmllv Somt times th* chromatoid bars ore so brightly refracfde and stand 
out with such Urv gn. it prominence that they ore the most brilliant future of the 
cyst when seen in tsdm<. St-inctnncs however they arc less refrictih tn<l Je 9 
wnxpwvvsns "Jn ickIiuc the chromatoid substance docs not show up at all there is a 
T 4 aw “* where the chronvatoi I bars lie less deeply staine l than is the n st of the 
J" iron Wnvitoxylm the chrojnatoid sub tnne M uji3 on intense jet black 
t«e amount of glycogen present in th'* cj to! F hstdhjtica vanes but there 
never the enormous glycogen vacuole so chamcti nstic of the bi nucleate phase 
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Cya*fl of the chief intestinal protozoa of Rian as seen m a saline emulsion of the stool 
Figs I to 6 Cysts of Entatnabohirtcjyttca 
Fig 1 Mono-nucleate cyst with small glycogen vacuole 

„ 2 Mono-nucleate cyst showing two rhromatoid "bars and a glycogen 

vacuole 

, 3 Tetra nucleate cjBt showing two chromatoid bars 

4 Tetra nucleate cyst in phase of early degeneration with chromatonl 
substance not vi jble 

r t Winnta type of cyst with small glvco e en vai uole 
6 Mtnuta type of c> st with two chroma! di> 1 bars 
Pigs 7 and 8 Degenerated cysts in a stale stool showing progressive i acuolation of 
the cytoplasm oi d breaking up of the nucleus and chromatoid 
substance 

9 to U Cysts of Entatfictla colt 

Tig 9 Typical cyst at the bi nucleate phase showing the enormous glycogen 

vacuole 

10 Typical mature 8 nucleate cyst Nuclei at different levels within 

the cyst 

11 Giant and aberrant type of cyst of irregular shape with lCnuchi 

These constitute a rare finding 

figs 12 and 13 Cy«ts of Fnioh«m-r nana Note their thin cy it wall and the refraetde 
■volutin granules 

14 and 15 Cysts of IWamaha &u(scAfu Note the thick, cyst wall imgular shape 
dull grey gl\cog»n vacuole and retractile volutin granules 
Fi« 16 Cyst of Giardia tnfe finahs at 4 nucleate phase 

17 Pear shaped large ycM for comparison 

18 Blastoajstn Icmms for comparison 

19 Cyst of Chlomttslir mesntU 
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of the cyst of E coft In the mono nucleate phase the cyst of E histolytica may 
show a small glyco B en vacuole more commonly perhaps the pi) co e rn is diffuse and 
stains as a diffuse brown area within the cyst in iodine Glycogen can hardly be 
regarded as characteristic of the cyst of E histolytica 

The nucleus nevt divides into two and then into four ntteki and the cyst 
becomes mature (tig 14) As it docs bo the amount of glycogen beeins to 
dunmish and little or none is seen at the adult tetra nucleate phase 

The adult cyst is a very characteristic structure It has a smooth thin cyst 
wall and is usually spherical — sometimes a bttle oval — m shape The I arge and 
massive chromatoid bars arc its most distinguishing features and they often stand 
out with ver) p.reat prominence in saline The nuclei are invisible in the saline 
preparation but art, well seen in the iodine preparation and remain true to 
histolytica tvpe with fine central haryosome and thin peripheral deposit of 
chromatin on the nuclear membrane 

When seen in iodine the cyst tends to hav e a smooth hyaline look which is 
in marked contrast to the beaded or granular appearance of the cyst of E col i 
Iurthcr in the iodine preparation tho contents of the cyst often appear as if 
confuse l so to speak owing to the pale areas where the chromatoid sutstancc is 
alternating with the moTe deeply staining other portions of the cyst 

\\ jth regard to variations a definite glycogen vacuole of small size is sometimes 
sun but usually only at the mono nucleate phase It is to 1 e noted that the 
chromatoid substance disappears gradually from the cyst after it Ins left the 
body and not infrequently one encounters cysts which appear to have no chroma 
toid substance at all Such cysts when seen m saline arc often difficult to identify 
since they show no structure avithm the cyst wall In the iodine preparation of the 
same stud however the nuclei show up well 

Several authors have claimed that m the cyst of E histol jtica nuclear division 
srmctimes overshoots the mark and ocyst with 8 nuclei is formed This however 
must be v cry ixc« ptionol Dobell ays that he has nev tr encountered an 8-nuchate 
cyst of E histol jtica wbil t the writers also have never come across such a finding 
in man 

I\ llh regard to size Dobell r ■cognizes at lea t four different races of 
E histolytica with cysts w hose mean di amet< ra are C C jt 8 3/« II G p and 13 /< to 15 
P It is wipe ft 'nt to note that the cyst of E 1 istalyt tea may be v cry small indeed 
it is frequently as small as G p in diameter and roav even lx: ns small ns 5 p in dn 
imtcr The cy t findings m the stool in the ca e of an infection with F histolytica 
are more van si than in the corn Sf>on ling ease of an F cth infection and in a 
formed stool one encounters evsts at all pha i s mono bi an 1 tetri nucleate Only 
some 53 per cent of cysts 6een in the formed stool are at the mature tetra nucleate 
stage 



Plate V 

Cysts of the chief inte tinal protozoa of nan as >:cen m an iodine emulsion of the stool 
(The same cj its as in Plate IV ) 

Tigs 20 to 27 ( vsts of Xfntamcrba iisfolytica 

Fig 20 Mono-nucleate cys t with glvcogrm vacuole 

21 Mono-nucleate cyst with glycogen vacuole and faintlv showing 
chromatoid bars 

, 22 Mature tttra nucleate cyst with two chromatoid bars 

23 Mature cyst in stale stool chromatoid substance us»d up 
2i Minuta type of evst at mono-nucleate phase 
, 20 Minuta type of evst with two faintlv shon ing chromatoid bars 

Figs 26 and 27 Degenerating cy»ts with progress's e v acuolation of the cytoplasm and 
nuclear fragmentation 
28 to SO Cysts of Lntamaba cob 

Fig 23 Tv pical cy*t at the bi nucleate pha e with anenormou gl>co 0 eu 

vacuole 

29 Typic ll mature 8 nuclevt* cyst 

30 Gi mt ard aberrant cyst ruth 16 nuclei 
Figs 31 and 32 Cysts of Etdohmax nana 

33 and 31 Cysts of fodamaha butscMu bote the vers decplv staining gtyco^eu 
v acuole 

Fig 35 Cyst of Giardta mfrsfuuibs at -1 nucleate phase 

36 Blnstocystn homints for comparison 

37 Cyst of Chilomnsttx mesmb 
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* The cyst* of E histolytica with the exception of some 50 percent or so perhaps 
of mature tetra nucleate cysts degenerate slowly in the passed stool (I ig 14) 
The nucleus breaks up and now becomes visible in saline ns a distorted nng of 
brightly itfractilc chromatin beads The chromitoid bars disintegrate and any 
glycogen present becomes more and more diffuse and progressiv ely less in amount 
\ acuoles of a spherical type appear m the cytoplasm of the cyst become larger 
and larger and fuse together Ultimately we are left with little more thin the thin 
cyst wall as a capsule containing an almost empty space within which lie a 
few remnants of the cytoplasm and chromittnic clots Such degenerated cysts 
are very frequent in stale stools and it is almost impossible, to dngnose 
them the writers have frequently known them to be mi taken fir Blastocystis 
hotmnis 

Mature, c}sts of 1 histolytica how cur arc relatnel} resistant The} will 
survivo for several weeks outside, the body of man if kej t moist and cool Tliej 
will live for weeks in damp faxes or water without showing any eon picur us change 
except the loss of their chromatoid substincc Dobell states that the number of 
viable cysts m such a preparation eteadil} diminishes after a fortnight cnly h few 
isolated survivors are jresent but exceptionally some cj ts nny Burvivt fer five 
weeks They are susceptible to heat and if kejt at bod} temperature die within 
a few da} < whilst desiccation olso rapidl} kills them Tin wall cl the dead cjst 
becomes pernieiblc to watery stains and hence the use of the 1 per cent eosm test 
for viability of the cists tho e which are still viable not taking the stain whereas 
the dead ones do 

The tyro in stool examination is usuall} ce ntent to mere!} look for cysts 
the more expencnceei worker knows how difficult the diagno is of spe-cirs m»} be 
the worker who has had considerable experience begins to appreciate tb difficulties 
which are encountered with nb rrent forms and degenerated rvxts \ thill emu! ion 
which will allow of cleir definition n grexi lens and jeitienc are the three chief 
pre requisites for accuracy and the libnrat jrv worker who liss not examined more 
than 1000 stools is still a tvro at identification The chrrnuitoHl Imrs nre the 
most characteristic feature of the cyst of F histolytica but they rapidl} break down 
in the cysts m passed fa?ces \s ]<umteel cut b} \orke and \ lims (l**2f) eleiruig 
the e irlj mono nucleitc phise of the c}st the amount of ghce>„ n j resent may be 
fairly consuferable but as the cyst mature-s the gl}ccgen is n e 1 up and there is 
little or none in the mature tetra nucleate c} t On the ether lianel as the rest 
matures the clironi itoiel substance bexomes m re and more jromm nt mil it is 
probable that all mature tetra nucleate cysts contain chroma! nl sut"! mcc \\ hen 
the c}st is piwol in the feces however the chrcmiteul rulrdance imnicehattlr 
starts to di integrate ami is the fir 1 ! structure to e!is.»[jieir within theev t hencem 
a stool which is a littl stale the c}sts mar fail to she w chremstoi 1 sul&tance In 
such cases ono has to rely on the invisibibt} of the nuclei m saline an! their 
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typical histoly tica * type o£ structure as seen m the iodine preparation for 
identification 

One final point may be noted If a stool shows numerous entaraccbic cysts 
almost all of which arc tetra nucleate, the mfcction present is either one with 
E histolytica or with E nana since the tetra nucleate phase of the cyst of 
E coh is the rarest phase of this parasite encountered The cyst of Endohmax 
nana is readily identified by (a) its usual presence in very great numbers in the 
stool (6) its oval to circular shape and small size although many cysts of 
mmuta type of F histolytica may be as small in diameter (c) its bright volutin 
granules which are usually prominent and ( d ) its faintly greenish tinge in 
iodine as compared with the smooth hyaline brown appearance of the cyst of 
E histolytica 

The presence of Charcot Leyden crystals in the Btool is an added factor in 
diagnosis Thcso hav o already been described on p 52 and need here be no further 
commented on Further search of the same stool or of more Btools from the same 
patient will almost always show the presence of E histolytica mfcction in such 
cases 

It only remains to add that the diagnosis of E histolytica carriers from material 
sent through the post is an easy matter The medical attendant should make a 
fine emulsion of a small and typical portion of the stool in a large volume of the 
iodine solution mentioned with a pestle and mortar This emulsion is then poured 
into a glass specimen tube which is tightly corked the cork being luted with wax 
The tube is then suitably packed and sent by post On receipt in the laboratory 
the emulsion is centrifuged and the deposit examined for cysts of L histolytica 
The cysts nre well preserved in such an emulsion and can be identified as long as 
two weeks later 

Cultural Examination of the Stool 

Even if E histolytica in its vegetative or encysted form be found the laboratoiy 
worker s duty is by no means over It should he an invariable rule that eiery stool 
examined should be plated ^\e arc accustomed to make two cultures from every 
stool (a) for dysentery bacilli on a plate of McConkey s medium and (b) for strep 
tococci on Conradi Dngalski medium If this be done as a routine the importance 
of mixed infections will come to be realized The routine method of cxamina 
tion for B dysentena: has already been dealt with but we may here deal with (ty 

The Isolation of Streptococci from the Stool 

The culture medium used is a Conradi Dngalski one winch is prepared as 
follows — 

Nutrose 1 gm (or Casern 1 gm ) 

Agar 2 gms 

Broth 100 c c 
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Autoclave for tail an hour for melting and than filter to clear Then to ev cry 
litre add 1 c c of a 10 per cent solution of sodium carbonate 1 5 per cent lactose 
1 cc of crystal violet solution (strength 0 1 pur cult) and 10 c c of lutlimann a 
litmus solution 

c 'tenbze m the Arnold sterilizer for ten mmutes on two succc sivu diys TJh 
medium is used m Petri dishes m the same way as McConLcy s medium th« pi ites 
being streaked m the same manner 

Streptococcal colonies on this medium show up as very fine tiny dew drop 
like growths and may be either lactose fermenters or non lactose f miont rs The 
coIjiuos should be subcultured on blood agar to test whether the strain w b t nu.lv tic 
or not \accmes can then be prepared from the bamolytic strains 

An alternative method of securing haemolytic streptococci from such j itimt 
is to incubate a catheter specimen of the urine as described ubov e 

The concomitant streptococci which are so frequently pres nt in tin (Inf 
the I hslolytica carrier probably lead to an alteration in the pH of the m ill ul< r 
in which the entamceb-e he as most of them ore lactose fermenters and j r xlm 
lactic acid This acidity favours the growth of aegetative h hstolyUci and il o 
hinders the action of emetine which is required in a\erv much tron„er «=duti u 
to he effective m an acid environment than m an alkaline one 

The whole bacterial flora of the gut in fact seems to be changed in thi prisim c 
of £ faiofjiticil infection On a McConkey plate the stool usually v it Ids a Iirgt 
number of sma'l colonies both of lactose fermenters and nmlactoe f imontus 
trcptococci and small yeasts predominate also late hetose fermenter-, and hit t 
tmenters quite different from those m a healthy stool are pre tut m ton ultriblc 
numbers sometimes also the B j'roteus A suggestive culturi shewing sutli a 
actenological picture should lead the laboratory w orker agam to earch the patient 
stooi for L histolytica and its value should not be neglected 

The prognosis in the case of the E hstvlyhcn earner is good provided tint the 
inedical attendant understands the state of affairs which is pre tnt and cui pain 
e confidence and co-operation of the patunt If theconditun is net cradic itul 
o^cvct the prognosis is not good for the course of hca'th in on untrt ittd 
1 toljtica carritr is frequently one of stevdy deterioration until he fat's n ] rev to 
^>mc secondary disease or — m the case of the Luropean— his to be mvalidttl from 
fli« tropLS 

Tt atmenf 

and ^* a ' e °' 1 * 1 ^ or almost all of the newer rerot tins ft r the currier state 

*he e,, d have fallen bad upon emetine n c am lecau t nt other 
wh ® 1Vcn us 6UC h consistently gxid results lor rmenarn emttmt 
^ en > ministered hypodermically to the earner is far less dhcuicuv than 
lodid *“ ministercd hv the month and the oral adrnroi traticn of li mutli emetine 
* 53 tbc hnt of treatment which his given us tic be t rt ult In general 
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the patients may be divided into two groups (a) those in whose cases hs?mo 
lytic lactose fermenting streptococci cannot be isolated from the stool and (6) 
those in which they are present In the latter group of cases autogenous 
vaccine therapy is indicated in addition to oral administration of bismuth emetine 
iodide 

The E histolytica earner who is under treatment need not be kept m bed as 
the ulcers are small and indolent but be should take matters quietly whilst under 
emetine treatment Diet is not important but it should be light and nutritious 
For European patients milk eggs bread soups fish and boiled meats may be 
given In the case of Indians the net given should be of the better grades as 
these are more digestible sttjt cbupatties are useful and the less indigestible 
dais such as mung and mwsoor The patient should not be starved but be 
given a wholesome and easily digestible diet With regard to alcohol short- 
drinks and cocktails should be absolutely tabooed for nothing proves so irritating 
to the ulcerated gut 

Bismuth emetine iodide was first introduced in the treatment of amoebiasis 
b) Dale in 1916 It is a brick red powder which should contain not less than 26 
per cent of emetine The keratin coated or stearin coated pills and the compressed 
tablets are useless as they ore nearly always pissed per rectum unchanged and the 
drug — in spite of its nauseating qualities — should be given in powder or in cachet form 
It must pass through the stomach without ionizing and is best given on an empty 
stomach Patients vary very much in their ability to retain the drug but we have 
found that with the following plan there is very little vomiting and most patients 
can take the complete course of treatment without discomfort 

Half an hour before retiring to bed the patient is given either Cto 10 minims of 
tinct opn or— better— Omnopon (Roche) gr Jth After he is in bed and as he is 
getting drowsy the nurse or attendant administers the dose of bismuth emetine iodide 
gr 2* suspended in 2 draqhms of liquid paraffin This course is given ev ery night 
for 10 or if the patient will stand it 12 days Anything less than 10 days seems 


Adult male European pat enta can frequently tale gr 3 without di comfort hut few Indian 
patients ean t lerate more than gr - . 

\a alUrrative preparation rhi h the junior writer has recently been us ng a g od d al w ic 
gives excellent clinical results and apparently good results with reference to the erad ation o e 
infection is Aleresta Ipecac (Lilly and Co ) It w state i that each tablet of this prep ration coot* ns 
the alkalo ds emetin and cephaline from 10 grains of ipeeacnai ha (U S P ) the alkaloids being e 
10 absorption by hydrated alumin itm silicate Itisclamedth tafteringe tion the tablets d smtegrae 
but that the abaorjtion compound passes unchanged through the stomach and relea es t e a a o 
only in the alkaline nte tinal s retions eo that there is no vomit ng For acute amreb e djsen ery 
the makers recommend or 3 tab! ts three time a d y The 3 umor writer has h d no experience wi n 
this preparation in the treatment of acute amebic dysentery but it appears to 0 COI “' ” , 
value u, tb treatment of the F htslot#** earner T vo or three of the tablets mav be given each right 
for ten or twelve days and a preliminary dose of opimn or omnopon is not usually necessary 
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to 1* useless and short intermittent trt itmcnts seem to do more harm than good 
After the end of treatment all emetin » suspended and one now commences cximina 
tion of the stools to sci whether the infection has or has not been eradicated If 
possible as w often the ca « with furopem or bitter daw Indian patients the Inst 
plan is to examine one stool a noth for six— or preferably ci„ht — weeks 

During the count, of treatment a mild emetine diarrhoea may set in a hi ut the 
Gth ot 7th d»y but this should not hi allowed to interrupt the c nine of treitment 
which mu t at Ml costa be continuous if it w to he effective Children as a rule 
tolerate bismuth emetine iodide well 

Wt liaa c not aaytt been able to an dyat our hospital iigurcs for tht la t ix uara 
lut wc behta e that quite the majority < 1 F histolytica camera can bait then udec 
tnn eradicated bv this course ot treatment If the tre itnwnt fails to er wheat t 
th lnbction the stools should be repeite 1H yHtcd «r catheter ■jt'citncna of the 
urine cultuml for h*cnieilvtK lictos fermentuv rtnptoee cci U the e arc 
found an autogenous aaccint i prepared anl a ci un of injections commenting 
with 10 million nnd rising to 50 million is given di nn r the mat three week* 
When this has been completed and the htrej tocoeeil infection »f the gut his 
been brought tinier control or cnduitcd the piti nt i next given a sec and 
course of hi muth emetine iodide « n lines exactly similar to the first e urae 
This line of treatment will eradicate the mfeetu n in quite the roijenty of cases 
which prove re latent to the first course of treatment 

It may earn be mcessary to give three courts of bismuth eni tme treatment 
with long intervals hetweon them 

Where bismuth emetine iodide finis it is the custnnof the junior author te 
prescribe i\ course of stovarsol treatment — one tablet duly for tin dais In quite 
a number of co'ex which fill to re pond to In muth emetine iodide this sncureU 
on the other hand it frequently f ids though it u ually nnprov e s the j Hunt # general 
condition aery much Ot him hi or y itrcn tuny 1* tried 

During ircntmcnt and espe cully niter treatment the j it lent x Iannis mu t 
lie kijt regulir anl tv daily de of liepud pamffin may be nxessary e\eiy mjjt 
In the thin type, ef pati ntwilh inte tmal Masts «bd mmal mass, ec anl en lucrum 
therqvfaade criklinth tectum on chronic I lcillary <ly« ntcry ) m >y Ik. required 
I jwi„hul anl hail she fleet are also uv ful as demuiumts 

We ate eon\incsl tint the Mice s ful trentmnit el the dire me l fuifolj/ficn 
carrier is not the t rriUj difficult bn me that it won g ncrdly sujjiose 1 to l>e 
short ty after the Grnt War 



Morphology of the Human Entamaba 





CIIAPTfR HI 


141 



TiBLE VI— COttcW 

Morphology of the Human Entamcebce 


14 2 


DISENTERIES OF INDIA 




CHAPTER VIII 


Streptococcal Infections Secondary to Bacillary Dysentery 
There are three clinical conditions in the practice of medicine in the tropics 
which we belies e to be frequently — or usuillv — due to secondary streptococcal mfec 
tion of the gut following alter an original infection with the biciUus of Fkxrer 
These are — 

1 Hie mucous disease of infancy 

n Sprue and hill diarrhoea which diseases especially attack 1 uropeans 
anil only rarely Indians 

3 A condition of pernicious lihi anaania in \ iun r adult In Inns ofttn 
associated with an asthenic diarrhoea IV svtdn if Indnn women 
during the puerpenum is a good exam] 1 of it 
Our reasons for r< girding the la t two conditi ms is dui to a seem lira inhc 
tion of the ulcernteil gut with streptococci after a primary Fit xnor hiulhis mf itj ui 
ore (o) the frequency with which htmolytic streptococci can b< is !at if from the 
unne or stools of such patients (6)tlu frequency with whichtlu ft ra of such j ltienU 
give a strong ug lutmal ion reaction to a tun of 1 1(50 ng-un t th kaolins of Flex 
lur and (c) the number if casts of chronic diarrhoea dot to infutmn with the 
bacillus of Flixner which we have son pass into one or other of the al >ac cf n h 
lions The Fern ir author for example at the time of u ritmg lu-s u cn e of cliff ini 
Fk xncr bacillus infection in a young Futop an ftnnlc pati nt win was gradual 1 > 
pas ing into a typically jre sprue conditicn with ]>ule copiousaiul froth\ cvncun 
tions whilst x ray examination of the gut after a lurmm meal shows tnommus 
distension of the gut 

It is only occa lonallv that the bacillus of Fltxnt r can be i«olat< d frt m the st« 1 
of such y at imts Isualla in fact t be tnginal mixtion with the kacillus <f Hi xmr 
has diaaj jm ami but the ulcers has become secondarily inf -ctod with a hanwhtli 
Btre\ toe ecus infecti n which spnals uj and down tin mucosa of the gut 

fcllt-E 

Tl\oU jy 

^pme as ewsentnlk a disease cf th h uropean who has l>wn m th tr< pies f,r 
a long turn 1 at there u no question that occasional roses occur aint n" In bans — 
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especially among those of the better class It is a chronic intestinal disease with 
periods of remission and r< lapses characterized by ulcerations of the tongue and 
mouth atrophj of the intestinal mucosa of the whole of the intestine and the 
passage of Urge frothj pale coloured stools It is usually seen in Europeans or 
Anglo Indians who are more thin 30 years of age and females seem to b» more 
susceptible to it than males 

There have been many theories as to the causation of sprue which have been 
put forward and these may be considered briefly first — 

1 The n tomt ne deficiency theory This has been striked by Elders (1919) 
and JSucholls (1918) in Ceylon where the disease is \ery prevalent McCam-on 
(1919) has produced a sprue hie condition in monkeys fed upon a vitamme free 
diet the intestinal lesions resembling those found in sprue in man On the other 
hand sprue is os. entially a disease of the well to do Europe in m the tropics and 
there seems to be no real evidence that it is die to deficiency in aitanures 

2 The fungoid theory Manson Bahr (1014a) m Ceylon isolated a fungus 
from tonguf scrapings as will ns in the oesophageal gastric nnd intestinal mucus 
at post mortems on sprue cases and the same organism was cultivated from the 
spleen liver and kidneys It was not found in the mucus or contents of the inks 
tmal canal in fatal cises of diarrhcei other than sprue 

Ashford (1915 1915a 19156) m Porto Rico isolated a similar organism from 
tlu fteces of patients with sprue and called it Moniha psttosw He claimed that 
when cultures of this organism were injected into the tongue of rahhits there resulted 
a gaseous diarrhcea gradual emaciation and death also that such cultures ore 
intensely toxic to white rats and mic< when injected intrepentoneally Michel 
(1918) using emissions of thii MomUa psilosis as an antigen obtained positive 
complement deviation in the sera of no less than 400 cises of sprue Anderson 
(1917) conducted an exhaustive enquiry into the normal and abnormal fungi of tuc 
fajces He claims that wild yeasts are very commonly present in the fetes of 
normal individuals but that the pathogenic vanetj obtained from the stools ol 
sprue patients differs entirely from these wild v easts and he has renamed th< 
organism Farasaccharomyces ashfordi Dold and Fischer (1918) claim to have 
experiment ally produced sprue by feeding white mice and monhejs with cultures 
of a similar organism 

On the other hand Manson Babr (1923) records that all lus attempts to produce 
sprue expenmentallv in animals with such an organism failed as also did similar 
attempts by Branl and Fne-tley on dogs Further tl» same author also records 
that he has frequently failed to isolate jlfemlia from sprue cases seen in Iiondon 
The junior author whilst at Shillong isolated an organism Toughly corresponding 
m its morphology and sugar reactions to the so call* d Vontlta pstlosis ol Ashford 
from three cases but nil three strains proved absolutily non pathogenic to white 
tats and guinea pigs whether on feeding or mtrap«.ntoneal injection Two of the c 
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pati nts were treated by an autogenous vaccine prepared bv autoljsmg cultures 
of this fungus on the lines su^ested by Michel and both recovered One of them 
was a European female of about 35 who was in 6uch an extremeh critic tl condi 
ttm that her husband who had jnst lauded at Karachi from Me oj iota mi a was 
wired for to come linmetli itely This patient w as treated 1 1 ly hy di tin,, and 
inj etions of the autolvw d MoniUa vaccine and made such a brilliant recover) 
that three months liter she won the ladies singles tennis dianij if n hip at Millie ng 

The tenn Montha has lieen so much abused m the literatun that m passing 
we would like to point out that the organism described b) Ashf rd is probably on 
Endomijces allied to the Oidium albicans of thrush 

Whilst such Lndomyces organisms are undoubtedly frequently pri si nt m the 
stools of sprue patients yet they are. sometimes absent and dt pite the rlaira of 
C onral«7 Martinez (1920) that it has been fully proved that 1 arasaccliaromyces 
ashforth is the oetiological agent of sprue we rigarel uch fun_i as sect nil iry mv aders 
of the gut m spme They may be responsible pirhaps for the fenn ntation and 
frothimss of the stools 

3 The streptococcal theory Rogers (1911) as the result f successful treat 
ment of sprue cases with an autoginous oral stnplocuecal vaccine suggested that 
sprue was due m the first mstanci to an oral inf etion with an rrgam m of ^trej 
txoccus virulaiis tjpe tilt infection pi sing from the mouth down the abm nt itj 
cinal The organism was non haemolytic but j>o itive comj Icm ntdivntion was 
obtained with it when the sera of sprue jiatients was tested One of the nto t re marl 
ship patients treated by Mr Leonard Ro 0 crs was an tlJerly Mot a busine s man 
who hul retired from Calcutta and graduall> developed pruc in Vl> rdctn 
This patient reversed all the accepted cam ns < f tre it ment lfe cum out frt m 
Gotland to Calcutta to be treated ly Mr Leonard m C ileutta mil is lie did net 
di well in the t limato of Calcutta during the hot math r h was nt to Million? 
where he came under the treatment of the junior author lb "as treiti 1 at fir t 
with an nutogemus streptococcal vaccim and nnj roved up 1 1 i certain point an 
autogenous nutolyseil Lndomyces vaccine was then oildisl to the M re j t >coecul 
aaccme The patient made a sound recovery and the jnmir writer hearl from 
him from Scotland three yeirs lit* r that he was in cvrelUnt he dtli 

There can be no doubt that some { atunts suffering from sprue do vtry well 
when treated with autogenous Lndomyces or strepto occal v lecims oil the ether 
hand others do not and the correlition is a parti ll one I e -.tl ly these wjcctn ns 
merely act as would any injection of a foreign jret m In the ca e of the ladv 
tennis plajer referred to above the reactions after injection were alwajs very 
* v*re so much bo that the utmost cantnn had to lw emplajrel m increasing 
the dose 

t The jx st Flemicr bacillus infection near In the experience of the senur 
anther these eases usually begm as an in fiction with the bacillus of Heiner This 
K di 10 
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does not cause dysentery in these patients so much as an initial diarrhcea which 
may be of hill diarrhoea * type or a chronic diarrhoea contracted in the plains 
The blood a e glutmation reactions frequentlj show the previous existence of this 
Flexner bacillus infection A secondary streptococci infection of the ulcers neat 
sets m and persists and spreads up and down the gut just as in rmgw orm of the 
shm the lesions are often secondarily invaded with a streptococcus which leads 
to a spreading streptococcal dcrmititis or eczema This leads to infl unmation 
scarring and atrophv of the mucosa whilst the onginal infection with Flevnei s 
bacillus is killed out These patients w ith diarrha i due to the bacillus of Firmer 
are often wrongly given milk with quantities of carbohydrates such as the patent 
foods and they are particulirlv intolerant to carbohydrates as a result the 
indigestion is still further increased With pancreatic failure — probably due to 
the action of toxins from the gut on the pancreas — still further intolerance to 
carbohydrates develops Finally the Etulomyccs infection sets in as a terminal 
infection similar to what so frequently happens in cases of pulmonary tuber 
culosis 


Symptomatology 

With the symptomatology of sprue wc will deal only very briefly since the 
subject is so very well described m text books on tropical medicine An admirable 
account is given by Manson Bahr (1923 1925) 

The onset of the disease maj begin with an acute diarrhoea with hill 
diarrhcea or — much more commonly— with an insidious diarrhcea This tends 
especially to affect the patient in the earlj morning and he passes 2 or 3 
stools early each morning light yellow in colour and containin 0 mucus By 
degrees the stools become larger more froth} and paler in colour and the 
patient is now passing 2 or 3 copious and frothy stools early every morning and 
is relatively comfortable for the rest of the day but ii tired and listless 

JjOSb of appetite next sets in followed by indigestion and acid eructations 
and the patient tends to gradually confine lumself to a diet of liquids or semi solids 
only There is now rapid and progressive loss of weight 

W ith the onset of the charvcteristic lesions of the mouth and tongue the condi 
tion passes from what one may term the pre sprue stvte into established sprue 
The moutli becomes sore and salivation incessant whilst the patient cannot touch 
any hot food and deglutition is painful The tongue becomes red and ghzcd 
and aphthous ulcers form on the tongue the lips pharynx etc 

These are the outstanding symptoms upon which clinical diagnosis is based 
Turning to the signs of the disease — 

The tongue is red and glazed and resembles raw beef Small aphthous ulcers 
are frequently present on the tongue gums and lips These are frequently situated 
on the tongue opposite the second molar tooth The mouth is intensely tender 
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and the p itient cannot stand spiced or hot food* acid* or alcohol There is often 
ft burning p.ini in the region of the oesoph-i^ns on swalbwing indicating that ulcers 
are also present in th awophig *1 mucosa The patient Jus b> now Income ema 
dated and worn « ut phjsiLally he is usually rather imtaWc and the completion 
has assumed a p culur fern m (ike r muddy tm„ 

The tbd iimn is Kitclhn uni fmpientlv billoun I an u lid an) alma e the 
umbilicus Its wall is thin Jin intestines arc intern I y dist n l<s| so that the. 
abdomen his a ptculiir l«» „v fed on pilpaticn Icrjstalsis is frujiuntly »»ihl 
through the «*IkI mumf wall 

The stools art very »f a faintly yellowish white colour froth} and lull 

of gas On micrtscojit • \amin it ion numerous fatty acid crystals arc seen and 
sometimes soaps Hie) ir< loided with yen band bacteria Mucus and epithelial 
debris arc rar ly pn nt 

The urine ls l< vied with indican and urobilin 

The blind ly d grets trims to present tbe picture of a pernicious annmia 
The red cell count m ij U, from I t« 3 millions or even I iw er The colour index 
however is oftcu Uhw I The leucocyte count is reduced from 6 000 to 
3 000 jier cnim anil th rr is an incre»s t m the number of moncnuchar and 
ee inophde leucocytes 

I ut ip$tf \t auto] s> on such patients th< bode is *crn to b extrerml} errs 
eiitcd and the shin luo*» atrophic dry nn<l harsh tbderoa < f the bet ls usually 
present On ij nro„ the alxlrnun the Iivtr is fotin 1 1 > Lh gr atl» reduced in sire 
Th mt stm s nr< gr ally li ti nile I an I full of facts in the uppe r part of tin small 
in test ini th cent nts may la lilt st«m< 1 but 1 mrr down tlu \ art whit in colour 
■sidnet Mirtm nnl lllyth (quutid ly Mmsm IJahr 10 *J) have kh>wu tint I lie 
pigment is still | resent in the t< »!s I nt th it it is prrvnt m ih form of a eolmricss 
comjsiun I hue lllin which is a rnluctnn prxluct of hsrlruhiliruf in If on ft 
tract f» midi with 9(1 p r cent alt ihof of an aim t ceh url -t* { rue Ktoeil and the 
ft' t rote Ih <\j* d to air a whiti ttliurhsa flail risults which *1 >w It becomes 
< tidiz <1 1 > a \ liiw r le nr an I {lies tin ap ctrtim < f lailn bilirubin 

The sin ill on I 1 trj_ intentin an greotle distrn] 1 an I th walLs so thin ns 
to 1 hajhaiKii The serous coat is g nenllv hr ill lit I ut th muscular coat 
is aim t comf I tilv otr<|hns! The internal urfac of th bowel is rentrel with 
a thieh 'aa< r ul grey ten tci »us mucus which cr nc als j itebes of c nge ti «i erosi n 
and tarn ulc rati n t •geth r with mo* th thinscarrsl rKitricid [jtehe The 
a ill* mil glni Is art. < reeled and m nuns plac s loinj I tell dt t re>> c I Jfen and 
there minute spherical induratw n nl« ut the si/e of a pm ah > I an f surrounded 
ba a c< nge ted snails can 1 m f It m th mucous mrmbran On cutting mto 
this* <j)p hull ihijn t< b* cyst hie dilatation* of the f< Hides filed wi h a n tinnd 
gummy or muco- purulent mat rial The ero Me lesions arc u ttally most marhei 
towanls the I >«er end of the tkum an l the uj per port nf ti e et Ion but the entire 
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alimentary tract may lx* affected w patches from the mouth to the anus The 
tongue mouth os ophagns and stomach usual]? show small minute ulcere 

Endocrine gfanrfs The tin rout shows a condition of hypothyroidism and 
fibro is with Iqs. of colloul crntion There is hvperphsn of the alveolvt 
epithelium hut without secretion The pincreas is «nn\l nnd fibrosed with changes 
in the secretory epithelium 

On cnltiv ation of the gut contents no t lexner bacilli arc i olated hut hsemolytic 
strains of streptococci and Ettdnmyocs ire frequently isolated 

Diagnosis 

In diagnosis one relies on (1) the morning diarrhoea (2) the enormous frothy 
clay coloured stools (3) the characteristic glazed ulcers of the tongue gums and 
lips (4) the great and procres \\ e emaciation and (5) the bo<^\ blown out alnloraen 
The tongue lesions are \er\ ch iractenstic In hill dmrhaw which we regard as due 
to mfection with the bacillus of Fhwr there are no oral lesions and no abdonuual 
distension this condition horrercr may dereJop jnto sprue In the severe ana-ntn 
of Indiins assoented with asthenic dmrhcea tfure are no mouth lesions the 
abdomen is shrunken and concave aud not ballooned the ‘tools are not frothy 
hut lar 0 e and v ellow in colour In chrome pancreatitis there are no mouth 
ksions tin re is localized tenderness in the epigastrium and the stools arc loaded 
with fat and show Cammiduo s crystals 

Amon, the eomj ftcat ions of sprue one nm mention the sudden onset of verj 
seven attacks of diarrhoea persisting throughout the day these exhaust the patient s 
strength \ ery rapidly Mcteorism is perhaps a semptom rather than a coropheatiou 
it mo lie i cry severe and make the patient very uncomfortable Insomnn may 
be sev en and require treatment \\ ith the ntrophv of the cardiac muscle from the 
absorption of toxins cardiac failure may threaten whilst true pancreatitis ind 
true pernicious aplastic an*enua mav set in 

Thr prognosis in sprue is nlwavs senois but not too bad if one can .ceure the 
full co-ojw ration and obedience of the pat it fit Treatment requires the fullest 
and most cordial co-operation of the patient nurse and doctor alike it calls for 
patience and perseverance on the part of patients who arc often imt able and peevish 
and the doctor must rule with a firm hand and stand no nonsense 

Treatment 

General The fullest co-operation must be secured from the patnnt The 
extreme gravity of the disease should be cxpluned to hun and itsdangirs pointed 
out also the hopefulness of the outlook if he will obey orders Otherwise he will 
bp asking for pickles or bloater paste Any case of more than the mildest severity 
must be kept in bed and carefully nursed 
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Diet No end of special diets have been recointn nded for sprue Tims we 
have the null cure the raw meat cure and the fruit cure The straw b rry supply 
of Inlia is a very limited one but we should think that most of it is consumed ly 
sprue patients who are often put to considerable expense to secure this debcae) 
Chan 0 e of climate is often an advantage but not essential The pit lent heuild not 
be seat on the voyage from India to England unk s he is in a condition to stand 
it fir one can rarely obtain a suitable diet for a sprue patitnt on board ship and 
fresh null is unprocurable 

4s the Flexner bacillus infection has usually died out m these civs mill is not 
contraindicated and on the whole we prefer a g«ncril mill dut suppl mint* 1 bv 
proteins The mill must be fresh cow s null if possible and if the p lti nt c in 
affwd it— as is usually the case — he will do well to purchase his own cow 1 h< null 
shiuld not be boiled but givtn fresh m small repeated feeds 2' or i pint luring 
the ‘M hours If the patient is very debilitated night feeds may be n*ei mtj On 
the oth r hand the patient should not be nauscit d with mill oud chopped ruv 
meat beer In er soup and fruit may b added Bananas are will t It rated bv 
such patients as a rule and papaya is useful on account of the fi rment which it c< n 
Urns Fresh bael fruit (Ugh' inarnulos) is po! en of by MinsonBihr is being 
almost a specific for the disease an 1 it is best t ilen raw mixed with sugir Inks 
and pncsppks ire not well tolerated by sprue patients 


l/ctficinal Tnattncnt 

Th number of different sp cific mcdicmil cures for spru is tun larger 
than the number of dietary cures which hive b in advocated The us <v<» 
to-day of powdered cuttlefish bones and cribs eves shows Out the nil h i! 
rff t un has still an rnnate tendency to rely upon the miraculous 

Whalies— juch as sodium bicarbonate in Iir 0 c doses 1 to Jdnclim. u dav in 
*at r— Ime th ir advocates We cannot siv that wc have sun niuih I unfit follow 

t.S tf... J 


IdW sun baled santmtn is undoubtedly of value m some ca rv It must le 
0 1 nth villow colour and well oxidized the white powder is unless It is given 
Ult ’ !' run da ea dissolved in a tcaspoonful of olive oil twice < r three times a day for 
* week If the patient does not sh m an) si^iis of improv e mi nt at the < n i of a w« 1 
r e is no us* continuing with it 

< drum and parulhyrotd II II Scott (1921) IhIicvis tint tin central c^n b 
winmd rlyuig tin causation of spru is a deficit nc) in the calcium c» nte nt cf th 
* ^ u *’ bo defective action of the piratliy rinds Oica i nallv it is stitsl 
ny has Wen observed m sprue cisea We Inline this calcium il fin nev to be a 
ot nthcr than the cause of the divase and that tlm correhiti n is a Initial 
^cotts treatment coauts m a very strict diet— usually a diet of fn-di miu. 
0,1 y— and in administering desiccated parathyroid extract gr 1/1 Oth twice a da) 
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and calcium lactate gr 10 to gr 35 three times a day after food There is no doubt 
that a few patients rapidly improve on this line of treatment 

Specific Treatment 

Here everything depends on the bacteriological findings and the stools should 
be repeatedly plated If the bacillus of Flevner is found— though this is not 
usually the case— bacteriophage may be administered or an autogenous a accme 
prepared and given 

Haemolytic streptococci may be isolated either from the stool on plating more 
frequently by culture of the urine b) the method previously described and most 
frequent!} from the ulcers on the tongue or gums An auto 0 enous \ accme should 
be prepared from such strains and given in doses of 5 million as the initial dose and 
gradually increasing the dose eveij 3rd day up to 50 millions 

It may be nccessarj to add an autol) sed Endoinyces v accme to the streptococcal 
one especially in cases which lmprov e to a certain pomt and then remain stationarj 
As the technique for the preparation of an antolysed vaccine is not generally 
known we may describe it here briefly 

\ twenty tour hours growth of the l/omf a strain ■ olvted on Sabour&ud s azar is taken Mess ire 
tho squire area of the growth in sq ems with a steel rule Adi an equal number of cc of sterile 
dist 11 -d water F g if tho area of growth is 4 cm* by 1 5 etna then the square a re \ of growth w 6 
sq ems and 6 c c of sterile distilled water should be aided This gives an emulsion of a) proximate 
strength ) c = 4 000 million organisms 

Aeit thoroughly emulsify the growth in tho di till d wat r Pipette off the emulsion into a stride 
test tube an 1 incubate this at 3 0 for 43 hours The d stilled water dissolves the jo sta and give 
an autolv ed vaccine Add 0 5 per ce it carbolic a id to kill tli growth an i di! ite for use to 1 c e ■» 
approximately 100 millions I) saee 10 million to b»^m with ruing graduillv to l (Hi n lb i 

Local Measures 

It 13 v ery important in all cases of sprue to pay spLCial attention to the hygiene 
of the mouth and teeth The patient should use a month wash of thymol or hsterwe 
as a routine measure The ulcers maj be painted with a solution of optotlun 1 
1,000 — which we have found to be far and away the best application in these 
cases — or with glycothymolmc At night gl> cerrne borax should be applied to them 
If there is severe oral pain the local application of cocaine 5 gr to the oz may be 
necessary before meals m order to enable tbe patient to take food For msophageal 
pain 3 to 5 minims of 1 1 000 adrenalin maj be swallowed before the meal 

(7ompfic«tio/i< 

The acute attacks of diarrhrea must be combated and liquor opn sedativus 
may be necessary or even starch and opium eneinata may have to be given (for 
an adult the formula for such an enema is 1 drachm of tincture of opium in 10 ozs 
of starch mucilage) For the constipation which so often sets in after an acute 
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attack ol diarrhcea soap and water enemas should be given and castor oil emnLion 
In obstinate ca^ea lb** censtant tuc oi hqm t parsfiia ai: t abdominal massig may 
bcusiful Constipation is particul iris distressing to these patient os i* increa e» 
fie abdominal distent: jo an! u associated with the pusa e « of larj,c firm white 
pasty stools 

The muscular pains associated with the «tt ease arc best treated by massage and 
injections of { ilocarpme gr i/lOtbtogr 1 5th. t d 9 For the abdominal and mtes 
tinal colic hot wet packs may be given lor two hours om morning and evening 
an! arc a ery soothing II cardiac 1 ulure threatens di„ifort» (Pari c Davis <5. to ) 
3 to fi minim may le given hvjiodermi a!I> hviu or three tunes a day 

For th severe a nremu 3l*n on Baht t j<eci )h n commends hvjx>dermic 
or uitrimu culir injections ot arsenite ol tr m Inquire s liquid extract in to minim 
doses or the Burroughs &. Wcllcetm pr jarati n) iv rat intervals of three dies 
^pru* patients do uot tolerat iron «« I ars nt v eii bj th in ruth The hemoglobin 
index must be taken from tune to time 

For the dyspep ev and flalul nee Manvon Bvbr (102 j) teeomnun Is large doses 
of sodium bicirtnnitc The* un authornl ntr-ee thimine f nutrient inrrnatji 
or suppositories given every tourer si\ h urs ml t «t« s that if t derated tlevarc 
mist vuluabi aids to nutntt m 

Stimulants «r v r\ b 1 1 for 8} ru pvtient tt ntal w rr\ is perhaps one of 
the worst fo»s of the J rn* pitnnt and aucli | stunts u udlv !o better when in 
hospital than wh n surt run levl bs o\ ct anxi >us n l itiv s 

II Tut ipftMuots. kv*vne ASD As-nifMt Jijsjinnai o» Kiruas 

Tln» is n con iiti ns n os « rule in t« ung In b m adults >f citl er * t as the 
r suit nl ! bi’it itmj, con iition mil pr lisp* si to bv i hrome barillarv dv sent try 
mf ctnns Th ri/filj «f In Inn women in the pur rprntmi j« on ttaniple of it 
The con lit ion of perntetms like ana mu m v r may not lie a«.«oci ited with an 
a theme liirrliiri 

ftwlvjj \s shown 1 e it rtrrdwu in the urm the niicro-orpam m under 
l>m n an l r » i mg this rrniiti n i a ha-molrtsc strv j te>coc« it It may apparently 
ho item st fr m event Itff r nt <jttc foci such a carious teeth the gums in 
pjorrboa alv s lam n prinvm ©r * -conlm ir»stnc r duodenal ulcer the site cf 
onkv! s tonic litts or chn me I acdl rv mf ftjnns af the colon Hie sirej t kwcm 
can Ik. c e n l in jlstm the atm Is * metsme more u tislK bs culture rf the 
antic win' t the Mind * runi frequently how* an ««* lutmsti u to FJrxne » 
Imd'us nt w litre {1 JGO 

orr! 

Th j iti nt h v a ] I mulls c mj 1 vks whi b nnv l»o ct hi pans! to the 
In han /id fi or turn nc ‘dijit nMcma is frvqncntJy | repeat The ton ue i* 
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flabbv inti resemble^ wet blotting paper The conjunctiva is pile and the sclerotic 
coat of the eye dead white The lips are dead white also the nails There is 
palpitation and dyspncca on the slightest exertion The appetite is poor and 
cliromc indigestion is present The bowels may either be constipated or there may 
be a chronic and wasting diarrhoea or constipation and diarrhoea may alternate 
with one another 

Blood The blood picture shows a severe grade of anaemia with a red cell 
count of from 1 to 3 million per c mm The haemoglobin index 13 1 or more 
The leucocytes range from 4 000 to C 000 per c mm with a diminution in the 
percentage of polyinorpbonuclears and a relative increase in the mononuclears and 
eoninophiles Abnormal red cells may be present or the normal red corpuscles may 
show chromatin dots Ivormoblasts are frequently encojntered and occasionally 
gigantoblasts 

Severe a menu a of aplastic type is much rarer Here the red cell count is re 
duced to less than 1 million and the function of the bone marrow is almost entirely 
destroyed The leucocyte count is extremely low being usually from 200 to 500 
per c mm The h cmoglobw v due is about umtv Ivo abnormal red cells are 6een 
as a rule owing to the defective action of the bone marrow 

Autopsy At post mortem examination m such cases a condition of pernicious 
airenua is found The liver shows a deposit of iron The heart is small and 
atrophic the bone marrow red and cedematous and extending into the shaft of the 
lon 0 bones In the aplastic type the bone marrow may have almost completely 
vanished 

Treatment 

The prognosis in these cases is always serious but with appropriate treatment 
13 perhaps less serious than was formerly the case For the aplastic cases but little 
can be done for the activity of the bone marrow has been almost completely 
destroyed and only Heaven can supply new organs 

General The regular routine and hours of a hospital are essential for proper 
treatment though the patient need not necessarily he kept in bed 

Diet is important The iron of the body is taken m the form of pyrollol bases 
obtained from the ctdorophyll of v egctables so chopped spinach is v ery useful in 
these patients Bile salts increase the permeability of the intestinal epithelium 
to pyrollol bases and hinder the growth of streptococci in the gut and hence liver 
should be given It is best administered chopped up fine and verj h^htly grilled 
as nearly raw as possible Liver soups are also useful Milk and milk foods may 
be used and the diet must contain a sufficiency of v itamines 

Specific Treatment Here every attempt must be made to get at the under 
lying focus from which the streptococcal infection is coming The teeth sho 
be most carefully examined for canes and pyorrhoea and radiographs of the teet 
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may he nrewnty A sene'* of r ray photographs of the entire intestinal tract 
alter a barium meal may be necessary to look for gj trie or duodenal ulcer 
or for chronic ulceration m the colon The haemolytic streptococcus rtsponsiffe 
may he recovered from the teeth or from the urine or on plating the stool 
If isolated an autogenous vaccine should be prepared and \ scenic theripy 
instituted starting with a dose of 0 million organisms and workm c up to a 
dose ol 8) million 

Vsaljinants in tho first place iodine m iy he indicate 1 as the iodine ob«nr{ Iron 
is often Ion in such patients It may be pun either mtrastnou iv l >to lOniinm a 
uf the tincture as oil diluted ruth sihne) or orally in milk k rem <1\ which the 
junior author has found very useful in the earls treatment of such cams and to 
tide oyer the inters il between the admission of the pitient to hospital rod the 
isolation of the streptococcus in the !ii*>rot< rv is Hxmostyl (RuuviJ) This is 
stated to ho a serum prepare 1 from Hors s which are bk I after an intin i\c bleed 
>ng the horses Mood h cximmui ot rebuilt rot i rails an! it is again hit 1 at the 
moment when etatntnition of the hlood shows th moitmtenn hxmopmetu. ruction 
present The colleetel scrum is sterilized be list heatinvs ut 5 > ( un l this is 
called Hromostyl It is put up m ampoules for hypodermic a limmstratii n and 
m the form of a syrup for oral administration k dose of 10 c c may be j_i\<n 
orally daily or on alternate days 

Blood translu ions ore usually useless in t best c i es since \ n «f tli right 
type of Wool bo used after blood f^rmip toting the hicmoly ms present will de ti \ 
thu new Mood apd see ere reaction* art aj t to follow 

As the pal lent begins to recoeer on \occme tlicrapy iron arseut may b« g» n 
hypo} tnucall) ns described mid r the treat nient of sprue 

Oiwt/d tort ion r II canine failure thnaten* «li^.»f<rtu» ebmll I* pnen 3 to & 
tttmnn* hypod miiealfy two or tl r e limes n tie heir crimps which are oft -n 
presi nt m such cases ms. age an 1 warmth to the Junta >rr in hutisi I input a 
ma\ h a complication nnl nn> mpiiri inject* m f calcium etc The bowel 
shonlf fs» kept op™ if there is t mstipiti n by liquid pirnflin elc Ox file is pro- 
Iwbly the be t intestinal anti opt t< u m uch rises an I may is { rpwnls 1 os 
Burroughs WrllewntaniCo s Tal'oil h Ihs Is uu junlrciti gr 4 to gr 9 two 
or three times a day 

Re«l wines act ns both stimulints anl se htiui m omh ca es an 
gi'en m the csrmng 


l may l«e 
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Prophylaxis against Dysentery 

Under the heading of prophylaxis under conditions is they at present exist 
in India there is unfortunately but little to be sud Were it not for the fact that 
direct sunlight rapidly kills the B dysentmee and that complete desiccation is lethal 
to the cyst of Entamoeba histolytica dysentery would probably be the most pr« valent 
disease of the tropics Moisture is the one essential for the spread of both mfee 
tions and we are far from certain that water carnage conservancy is the best method 
of conservancy for cities in the tropics The rural ryot who passes his stool on to 
the surface of a sun baked field is doing far less harm than is popularly supposed 
It is when such fasces are washed down by a fall of rain into the nearest tank or well 
or stream that trouble begins And as matters now stand m India it is practic 
ally certain that every inhabitant of this peninsula w ill continue to be continuously 
expjs“ 1 to infection for the whole of his life Even m temperate zones infection 
may readily be acquired Dysentery is a part— a very important part indeed— 
of the price that India pay s for her neglect to develop a sanitary conscience 

Where one is dealing with a controlled community as m the \rmy m hostels 
or similar institutions and m jails it has been shown by Cunningham (1923) that a 
large measure of control can be exercised by the daily macroscopic examination of 
the stools of all indmduals concerned The stool of ev cry individual in the community 
is examined every day for the presence or absence of mucus for eight— or preferably 
ten — days Those men who show mucus in their stools arc then segregated and 
laboratory examination of their stools repeatedly carried out If they are found 
to be carriers appropriate treatment is instituted and they are required to give a 
clean negative laboratory record before they are returned to the general community 
On examining the stools of 3 100 individuals in four jaiLs in Eastern Bengal once 
only by this method 111 or 11 83 per cent were found to contain mucus or mucus 
and blood but on repeated examination of the stooLs of the same persons for ten days 
the percentage rose to 22 8 and it was found that at least eight examinations were 
necessary to detect all earners I am convinced he writes that we hav e in the 
method which I advocate that is the systematic macroscopic examination of the 
stools a really practical means of dealing with the carrier problem as far as dysentery 
is concerned By this means I maintain that the vast majonty of the latent and 
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therefore dancero-is earner*, can b» separated from any community which is 
sufficiently wider control to permit of a laiir exxmmition of thnr stools Large 
numbers ©f cws can b> examined mac roparativeh hort tune anil the technique 
does not caU for nns special skill i u the part of the me<l cal attendant 

In one particti’ar an I serv i his orunuimte where this method was er^te* 
maticaily adopted the (stent K nt n mix nn f mi to he K>9 per cent 
Those showtn CT mucus m their t «L i r r ,rit si an 1 an examination i f the 
ea* histories showed th it n i thin 0 nt f ihe of drvtnlerv which 
hid occurred cam froathi et* uj f p»r~n th ■* with heal h\ tools only contn 
b iting 3 per cent f th a Inn in I t U n» f On gstiin ami tnatmeut 

of the earners the 1> »t r> hi b hill » ( r vl nt fi t sirs ripilh m incid 

cnce Further the in th I i n t i t[ j t il t oiiriii I pnjnhtt ns it 

wt" hep the m*ltn’ j » tit i r t 1 th r hi mi c nt <I» entery 

piti nt cs or is n it .i lm„ r » ti I hi 

In p n rat jr j’n »xi jw t ( n r in >» umm I up in ihe m word 
cl snlm i ( »rn r I m. ii n « j rutt - m f mfrsti n the *t*>» * of 
allwboha\et> 1» Mtb th Imil n ft I itf h il l f r jkati IK eVsnnned 

Lnfortnmtily tins w rar 1\ jri ti ill l» 1"’ i r it outbreak of cl o’er* 

occurred in the mirs a jiurt r m th 'l li It II |it»l ( lieutta The 

junior author whom mthir ft* h n i rl o’ tmi mil a tietcnmnfd 
effort to e cure th st> 1 f all r ant in ih i if- jmrt rs f»r examination 

Tins was immcliat Iv f 11 xils i tnk lb mm# r f nt wil mjj t , hate 

th ir blood taken f r nn aj^lutm ti n t I igun t »h J tbri tf 4 r<t tut n< t to let 

sampl n of their sttw 1 1* tuk n 

If there is nt in ti su|j th I r »u I) * b* mf'ctcd it shmillbe 
chlorinated Chart I eh « th m i > b t K * n h ul fleet of such a uim ure 
One of the mo t im) nintn i ir i / l mist nt tr ut attnlion fi t)ir eleahhnttt 
a/ latrines If ther « much I it o nUut »iti j ti *h ull l>e u ed ni «t 

liberally in the Htnn mlth n them I mild > i h tlmr ban ! with an 

antis ptic I >t tin uft rwttmith itnn l> ] tf « h Ulnae where the fires 
are protect I fr< m tin ictimf tri„ ml „ht sr Ui« r n V canipaicn against 
flies is at o jart an I j ire I f mi Is nt r m • ur« th u Ji the housrfli « 
probably not as nnj ttirt m th on x »n f 1 nt nr as the Itttntn 

earrnr \<„ till s i t tl th r f i «h>ib i tik n n« mu t I* pmperlr 
wvhel m a w< k jwmu? nit t »* i n Th kit k ti hem the chi f *> urn* 
« f tnf'ctitn in i m - r b t I tt » t r<i- rtus mm ur'i mu t lie taken 

torn art cl aabnes in th ht h n win) l the steal of the w,U »h > 0 !{ 

repeatedly examined t< n ur thai tbs are n t esm n 

l)»rin£ the ( real ttar n » in ir ha l t lw taken B^atr dy rnlerr 
in man) theatrts if war In b sjtsnll*! t« it *s» fiunlihat thc*dlitm 
of a certain amount i f oil t ' tb dsns Jt tars ^asauvful met-ure as it lessened 
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administration of anti cholera anti tvpboid and ant) dysentery factines 
Fxpenments with mice and rabbits showed that a solid immunity could be 
produced by the ingestion of heated cultures of the bacilli concerned NicolJe and 
Cornell (1922) vaccinated two Europeans by making them swallow tailed cultures 
of dysentery bacilli and 15 and 18 days later respictively made them swallow 
li\mg cultures Neither developed dysentery whereas two umacnnateil control 
persons who rw allowed the same culture died 

The oral use of vaccines appears to have hem tested first in connection with 
an outbreak of dysentery among trcop at Versailles in July 1923 Of 54C soldiers 
vaccinated by th< mouth the dysentery incidence was 7 69 per cent as against an 
incidence of 2b 8b per cent among 1 070 «m sccmated controls An epidemic 
of dysentery broke out in Petrograd m July August 1923 On the 3rd August 
the Inspector of Hygiene orally vaccinated 1 0C0 of the exposed persona with a vaccine 
of dead Shiga Flexner and Hi s strains The subsequent incidence of dvsenterv 
was 03 per cent amongst the vaccinated and 317 per cent amongst the 1 768 
unvaccinated controls 

In order to secure more intimate contact of the swallowed vaccine with the 
intestinal mucosa Besredka then went on to aelvocate the previous administration 
of ox bile This increase s the absorptive power of the mucosa for the large protein 
molecules of the vaccine and should increase the immunity conferred The tech 
mque now adopted— Besredka 8 now well known bihvaccin — is to give on three 
succes iv e days before breakfast, first a dose of bile followed by a pill containing the 
desiccated vaccine The bilivaccm was first tested in connection with an outbreak 
of typhoid fever in the Pas de Calais The incidence of typhoid subsequently 
proved to be 2 3 per cent among 173 vaccinated individuals as against 7 7 per 
cent among G50 unvaccinated persons Besreilki finally chimed that the new 
method was harmless safe and effective 

His paper at the Royal Society of Tropical Medicine met with a very mixed 
reception It i& hardly necessary to say that it aroused the greatest interest but 
there were many critics Dr liedingham criticized his ie»ults with B anlhracts and 
report? d that several workers who had tested the oral vaccination had had completely 
disappointing results Colonel D Harvey R a ji c considered that subcutaneous 
inoculation of vaccine was more suitable than oral administration of tablets vn the 
Armv Dr 1 H Tealc stated that in his experimental animals the immunity 
conferee l by Qral vaccination was not greater than that resulting from subcutaneous 
inoculation Dr IV E Gye mentioned that ox bile might produce severe diarrhma 
in rabbits and his results with the method had hud completely negative results 

Since the publication of Besredka s (1922) first paper on bihvaccin almost 
innumerable reports have been published on the method Host of these suffer 
from the one and almost invariable fallacy introduced into such experiments the 
vaccine tomes mto use when the epidemic Js declining from natural reasons and 
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the decline in the epidemic n thin attributed to the use of the vaccine The 
literature on this subject is now \in larpi In* it is in such a state of confusion 
that it almost defies unly lx 1 ft rein mil lw road however to a few tf the 
inert important sulne/pt* «t j ij rs 

'Ntcolfo and (on il (19 2} r r I th t tilt f «nti djsmtirj mcrtjivU n by 
different methods am<«i r 1 r mli tr j m (hum u a Lr„< ocilc Sul-cutineous 
vaccimiton mbs found t > | rod i< e u h if r uttxm that the men who were 
vaccinated had to Ik j.iv n i k ( tv fittri n< us mj (turns of vaccine were 
follow? I by violent r< tit t m an I tin in tli I i juit« tin nitvbh In SFuropeans 
oral immunisation prot it i ij.nn 1 ti inf n si whin living vuJtur suite *uW 
(jin lit ly swallowed Knnu (I * > I vs v r v rkinj, at th« 1 liter In titute with 

the bvctilusofSbtga onlv su i I t u» 1 nt u tritin*. «i rv I w form of immunity 

by the oral method nhim tv th< ul titut tt r «i!< u mg killed culture* lie 
obt lined evidence til soli I inimuutt v in r f I it 

Ik re<Ika s met (tod is «i I j t i I \ i h h tu if Nulim# Ut experimental 

tmlon a fvrgescile and w is xt n n l\ f t i n < r h ref«(.« s after the (’nrco- 

Turki h War b) Gauthier (1921) This wi rh r hr t h cd vurcmr subcutaneously 
but found that the n lotion » n ' n v re at l ul n Mimctimes followed 
lie then used vaccine by th rd r ut nil nut nt*. it to ilftf**} person 
Ln fortunately the inspirits f |*r n va uni d < nil »>t li* fi How ed up An 

epidemic of bnctUsty dv ent rv h x n *. hr k n iu* »> ih i land of llydrt oral 

vaccination was rojorte 1 1 hi this v iv IjrjbvUxt an I for the tnatmrnt of 
actual ci es the epi bum t nj rt< 1 t h»v t a n r ult 

1 iscj] ric< rl rbehit iv »l hi ibm lv r ten in J9 3 _f matt « dura 

At Chaim *tir Witn T< »rl tb nl f 1^ tan j 1 1t nnr broke out with Cj 

cast s ami nj, the / mmil — in » let l*rcnt In \{rd 19‘ > l a w»ad 

out lire tk occurred with 9et - I hi h | r v I f«til The r njaimnjj oeruja ?* 

—399 in numb r — wir » w a’l *,•' « rvl uem nn I * ulv ‘J of them— 

pir cent — txntmctcd th< list v Th »u*h r u »1 r thev» fifjure* ifj-r 

up ft e stui but itixobvtu flat Ihvr »r own [ d*’ foim.es of ttttrt n t*-» 

eonipsn on of »tt9 i f fipir f r ne v nr with th f r another 

1 re nnl \ r( «u (19 I) r 5 rt that krl! i ult ore • f « K.rL»v 

extremity toxic to ral l its t n ml a iinun trait « an I _ out of C ammaj {*»»*-►$ 
In,, do is wire piv n dt t nitlitn 3 ti > Ins 15 nils with rrpird to ev-^_~ T 
were meonrlu is I nh> w (19 ) f uni tl st th mortality * ni T » -ryy~^ ^ 
mil its v as k*. eti I if cilltur n t in r tl n < h ur ol i were tise«l r —>* 
of lin'd urpini nis pinn I n trrtiin »n»i t l i*ol lr*-m of hm* crrtjHF ^ 
ehovn li a" per e «t of Ut rail it it imuni < l lj oral vaecirr* p ~ f 
that the method jnics f«wi jr lection an 1 i worlJr o{ fur'll, 

C It Ik yer «n l vsn Item e (19^ } rrcool the u e of 

connect! n with an out In sk foe to the t -uriln of Run rotiatr* — T _ "** 
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Dutch kavy The whole crew consisting of 348 men were given 1 c c doses ol 
\ accine orally daily on three consecutn e days there were no disagreeable symptoms 
and the epidemic was suddenly arrested 

Seyfarth (1925) records an interesting incident among Greek refugees in camp 
at Phaleran 310 refugees were vaccinated by the mouth and transferred to a new 
barracl alongside those occupied by other refugees among whom dysentery was 
epidemic They drank the same water which was much fouled and was doubtless 
the source of the dysentery but the new comers were not affected 

Vaz (1925) concludes that it is possible to immunise rabbits successfully against 
the bacillus of Shiga by the oral route but that a large number of deaths oc cut 
among animals so treated death bung due to the action of the toxins present in 
the killed cultures Two strains tested gave a high degree of protection The 
serum of the immune animals shows antitoxic but not agglutinating power 
Otten and Kirschner (1925) working with experimental rabbits conclude that 
oral administration of the vaccine gives better protection than its subcutaneous 
use but that the immunity is not limited to the intestinal mucosa Alivisatos and 
Jo\ano\ic (1926) show that m immunised rabbits the duration of the immunity is 
not indefinite it lasted up to 30 days but not to 45 They conclude that the 
immunity is not an antitoxic one and that it is at its, height 4 days after the cessa 
tion of the feeds They point out that m epidemic bacillary dysentery among 
men all that is required is a relative immunity over a short period of exposure 
to infection and this they think that oral vaccination will achieve 

Fulton and Berry (1927) tried oral vaccination a 0 amst Flexners bacillus on 
infants under 2 years of age in the United States A v accine containing 400 million 
each of five different bacillary strains — total 2 000 million bacilli per c c — was gn en 
every month m the milk feed on three successive days to 107 infants leaving 399 
untreated infants as controls The frequency of bacillary dysentery in the two 
groups howev er w as identical and the oral administration of the \ accine appeared 
to have no protective action at alf These authors note that the production of 
agglutinins m rabbits by vaccination is no guarantee that the vaccine will afford 
protection to human beings 

Maitra and Basu (1926) tested the bilivaccin method in /our jails in Bengal 
In all oral vaccine was administered to 1 136 prisoners with no unpleasant effects 
either immediate or remote Two strains were used (a) a mixed bacillary emulsion 
of Shiga and Fiexner strains from strains locally isolated in Calcutta With this 
the subsequent incidence of dysentery was as follows — 

Number vaccinated 627 

Cases of dysentery among the vaccinated 18 or 2 88 per cent 

Unvaccinated controls 4 516 

Cases of dysentery among the unvaccinated 237 or 6 2 per cent 
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$) The second stnm used was Bilivuctn Shiga prepared by La Bio therapy 
of France according to Besredha a formal) Pe ults with this were as follows — 
Lumber vaccinated 509 

Casfs of dysentery among the \ act mat cal 11 or 2 16 per cent 

Umaccuuttd contr Is I 051 

Cases of dysentery amou 0 the unvaci mated 47 or 4 46 per cent 
These workers conclude that this* fi r ur s ire distinctly promising and that 
the matter should be tested on a 1 »r D **r cale 

It will be seen fn.ni th above brief account that opinion is v cry divided as to 
the value of oral adimnistritu n of \ wanes a 0 ain t bacillary dy entery and it is 
at present quite impos ible to give anv deem n as to whether tins method should 
be employed or not It seems at lea t to have the merit of bein 0 harmless in 
man for alt reports are in accrrdanee in statin,, that no ill effects have followed 
it The whole matter must at pre ent Lh considered as being still sub judtee 

It only remuns t> add that the method of administration alvocated by 
Besredha is as follows — Two hours before the first meal of the day a tablet 
containing 20 cgirn of desiccated bile is odnunistirel oraby followed by a dose 
of 100 milliards of dysentery bacilli tilled hy beat \o foo/I is allowed lor tno 
hours after the los and the same trt itmuit is given on two further consecutive 
days — three days m all 

Bjctenopfiago maj prove to be a most useful agent in prop by Ians against 
bacillary dysentery if v suitable strain of full potency for the locality concerned 
can be obtained an 1 d Heretic and Malone (1*427) suggest that cont immated water 
supplies may be inoculated with bacteriophage an 1 persons expose] to infection 
be treated with it orally bj way of preventing their contractin'' the infection 
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Dutch Navy The whole crew consisting of 348 men were given lcc doses of 
\ accme orally daily on three consecutiv e days there were no disagreeable symptoms 
and the epidemic was suddenly arrested 

Seyfarth (1925) records an interesting incident among Greek refugees in camp 
at Phalcran 340 refugees were vaccinated by the month and transferred to a new 
barracl alongside those occupied by other refugees among whom dysentery was 
epidemic They drank the same water which was much fouled and was doubtless 
the source of the dysentery but the new comers were not affected 

Vaz (1925) concludes that it is possible to immunise rabbits successfully against 
the bacillus of Shiga by the oral route but that a large number of deaths occur 
among animals so treated death being due to the action of the toxins present w 
the killed cultures Two strains tested gave a high degree of protection The 
serum of the immune animals shows antitoxic but not ag 0 lutinating power 
Otten and Kirschner (1925) working with experimental rabbits conclude that 
oral administration of the vaccine gives better protection than its subcutaneous 
u e but that the immunity is not limited to the intestinal mucosa Almsatos and 
Jovanovic (1920) show that m immunised rabbits the duration of the immunity is 
not indefinite it lasted up to 30 days but not to 45 The} conclude that the 
immunity is not an antitoxic one and that it is at its height 4 davs after the cessa 
tion of the feeds They point out that m epidemic bacillar} dvsentei} among 
men all that i» required is a relative immunity over a short period of exposure 
to infection and this they think that oral vaccination will achieve 

Fulton and Berry (1927) tried oral vaccination against Flexner a bacillus on 
infants under 2 } ears of age in the United States A vaccine contaunn 0 400 million 
each of fiv e different bacillary strains — total 2 000 million bacilli per c c — was giv en 
every month in the milk feed on three successive dajs to 107 infants leaving 399 
untreated infants as controls The frequency of bacillary d}sentery m the two 
groups however was identical and the oral administration of the vaccine appeared 
to have no protective action at all These authors note that the production of 
agglutinins in rabbits by vaccination is no guarantee that the vaccine will afford 
protection to human beings 

Maitra and Basu (1926) tested the bihvaccin method in four jails in Bengal 
In all oral vaccine was administered to 1 136 prisoners with no unpleasant effects 
either immediate or remote Two strains were used (a) a mixed bacillary emulsion 
of Shiga and Flexner strains from strains locally isolated in Calcutta \\ ith this 
the subsequent incidence of dysentery was as follows — 

Number vaccinated 

Cases of dysentery among the vaccinated 18 or 2 88 per cent 

Unv accinated controls 4 516 

Cases of dysentery among the unvaccinated 237 or 5*2 per cent 
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($} The second strain used was Bi&vntcm Shiga prepared by La Biotherapn* 
of France according to Iksredka s formula results with this were as follows — 
Number vaccinated 509 

Cases of dvnentery amon„ the \ iccuiatt it 11 or 2 16 per cent 
Umaenuated contr Is 1 0 j3 

Cases of dyseutery amm th« uu\aiunat<«I 47 or 4 50 per cent 
Thei workers conclude that th ve hums an. <h tmetly promising and that 
the matter shmll be t sted ju a Ur„ r stall 

It wilt be seen from the aU \ britf ai count that opinion is vtry divided as to 
the value. of oral adrnimatrati n «f v none a„un<t bacillary iysentcry and it is 
at present quite imp j ihk t > gn um dtixi u as to whether this method should 
b« employe 1 or not It seuns it lei t t h»vi the until if biing harmless in 
man for all reports ure in ic or 1 met in rtttiu^ that no ill efficta have followed 
it The whole matter must at j ru lit lx i um t twl as lnm„ still sub judice 

It only nmiiiw to sill that the method <f idmunstratuu advocated by 
Bisndka is as follows —Two biurs bef re the first meal if the da\ a tablet 
containing iO c 0 nw of Usictat d hilt is uilmmistirt l oraliy folk wed by a dose 
of 100 milliards of dys ntery bauih killed h> hi it Ni food i atlowid for two 
hours after the dos» and tin urn tr< itnutit i*„iv n i n tv i furtlur const cutis c 
days— threo days m all 

B Ktertophagc may prove to U a nu si uaeful nt in pr phylatis against 
bacdlary dys ntiry if a suitable atrun £ full pitenev £ r the licihtv eoncernel 
cm be obt lined vnild Herilh an 1 Malone {15 i) so^tst that co/itiinunatwl water 
supplies may bo in >c oil ted with ktettn ifha,,!. and ptr ons <tjki ed to infection 
Ik treated with it orally by way r£ [ttv«.Dtm„ their contracting the mfuctun 
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BOMBAY MADRAS 


KARACHI RANGOON 



Recognised by Medical Authorities as the best remedy for 

AMOEBIC DYSENTERY 

A sure and safe means against 

ALLIED INTESTINAL AFFECTIONS 


Anti-Dysentery Serum Poly- 
valent “Original von Behring” 

Antitoxic, Bactericidal, State tested for combating 

BACILLARY DYSENTERY. 
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Head Office a d Factory are now grouped together at B.jl. Houae 30P New The Ire Ro d which w 
had ipec ally luilfup far ui 
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r I nd effi ent SERVICE AFTER PURCHASE 
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Operation T bier, Artifici I Pneumothorax Outfit. CO Free ing Cauterie. Hypod rmo oxygen for. ritayimo 
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KAHLBAUM 
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COLORIMETERS AND NEFHELOMETERS 

PYREX 

CHEMICAL GLASSWARE CULTURE FLASKS TEST TUBES CULTURE 
TUBES AND AMPOULES 

ADNET, JOUAN & MATHIEU 

CHAMOERLANO AUTOCLAVES INCUBATORS CENTRIFUGES STERE 
USERS WASSERMANN AND PARAFFIN BATHS 

CENCO 

IIVUAC PUMPS KAHN TEST APPARATUS FOUN H U AND BYRD S 
MICRO FOUN »VU BLOOD SUGAR APPARATUS DEKHOT1NSKY 
INCUBATORS AND WASSERMANN BATHS 

HAWKSLEY 

HAEMACYTOMETERS AND BRUNTON SPHYGMOMANOMETERS 

BAUM 

BAUMANOMElERS (Standard lot Blood Pressure) 

“SICO” 

ALL KINDS OF TABLE BLOWN GLASSWARE FOR ROUTINE AND 
RESEARCH 

Full pa r titular* from the Sole DtUnbutort 

THE SCIENTIFIC INSTRUMENT CO., LD. 

I Jonitonjrun) 36 Central Avenue, 

ALLAHABAD CALCUTTA. 



INSTALLATIONS 

Suited to the need* of the Private Laboratory 
the Civil Hospital the Mof issil Hospital or 
large General Hospital 

Write for descriptive matter and quotations 

technical service always available 

INTERNATIONAL 

GENERAL ® ELECTRIC 

JSMBRgx. C OMPAN Y 

ELECTRICAL ENGINEERS AND MANUFACTURERS 
Victor London Offjet and Showrooms — Mcrley Robs* fltgent Street London fc t 
-53 BALLARD ESTATE. BOMBAY KRISHNA BUILDINGS 

Jq STEPHEN HOUSE. CALCUTTA BANGALORE CITY 


“ L G.” Pharma “ Bayer-Meister Lucius ” 

Leverkusen Hoechst am Matn_ 

Offers the following preparations for the treatment 
of Tropical Diseases 

(0 PL ASMO QUINE 

(alkyl ammo 6 meihoxy quinoline) 

The first synthetic antimaiariii remedy It it the only compound 
which shows a specific acuon upon «he gametocytes Can 
safely he given m Blachwater fever and Quinine Idiosyncrasy 

(») NEOSTIBOSAN (693 b) 

tp ammophenyUnbimc acid dieihylamin) 

The safest and most reliable pentavalem Antimony Compound 
90% cure raie in Kala Am 

Also indicated in Bilharzta and Venereal granuloma 

(,„) SALVARSAN COMPOUNDS 

(Novarsenobenzols' 

Since their discovery through Ehrlich they have made their 
headway over ihe world 

Indication* Syphilis in all states febris recurrens Yaws 
Benign Tertian Malaria 

<>v) 5F1ROCIP 

(4 oxy 3 acetyl ammo phenyl arsmate) 

A compound closely allied roSalvarsan for peroraf administration 
Chief Indicai ont Amotb-ic dysentery other protozoic intestinal 
infections Yaws relapsing fever 

(v) ** BAYER 205 ” 

(for human use CERMANIN 
for veterinary use NAGANOLJ 
Indicated for all diseases caused by Trypanosomes 

<„,) MLB SERA AND VACCINES 

Known by their standard of efficiency and purity 

Sofe importers for /ncfia, Burma and Ceylon 

HAVERO TRADING CO, LTD, CALCUTTA 

Pharmaceutical Department, * Bayer Men ter Luctu* " 

P 0 Box 2122. 

15 Clive Street, CALCUTTA 
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Telephone Burabazar 531 

Scientific Supplies (Bengal) Co., 

29 & 30, College St Market, “ SCIENCE BLOCK,” 
CALCUTTA 

Please write to us f or any o F the following 

MICROSCOPES AND ACCESSORIES— LLITZ, ZEISS REICHERT, 
SP£i\CFJv LENS etc 

mC £?SSS Pl £u £5ft& ENTS AND STAINS— ORUBLER MERCK 
SOLOIDS MILREfTES, etc and our block of GUUBLFR STAINS is 
the l» to e<t and most varied 

BIOLOGICAL REAGENTS AND RARE SUGARS— By MERCK 
DIFCO or RAC TO make KAIILBAUM etc ami our stock of these is 
splendid 

BIOLOGICAL AND BACTERIOLOGICAL APPLIANCES-Such as 

incubator autoclave vaccine baths sterilisers centrifuges etc etc 

PURE CHEMICALS for Regard, as also RARE CHEMICALS, organic 
and inorganic by MERCK KAIILBAUM SCHUCHARDT B D II and 
various other makers and our stock of these is the most varied in India 
GENERAL CHEMICAL APPARATUS-Such as 0 Iassware (JENA “R" 
MONA\ Pi KfcA) rubber „oods (Best En 0 Iisfi), Porcelain ware (BERLIN 
S CP) platinum anti nickel goods (Iar e e variety), silica and metal goods 
(and we wake many very good metal apparatus comparable to imported stuff 
and cheaper) Corks (velvety), etc etc 

PHOTO GOODS— Plates, pipers, films mil developing and printing accessories 
hy Standard Makers 

laboratory furnishing —Such as chemical and microscopic tables 

sinks cocks gas and water connections drains etc We have the Lest 
trained men in the Juic and we have fitted a number of Government and 
private laboratories, with fullest satisfaction to parties concerned 

W c hold the most varied slock ol Scientific supplies in India 

Some Sectional price Ii ts are already out and more are in preparation lou can 
draw up your orders from any standard catalogue and we shall he glad to submit 
our estimates on them 

We supply to various Colleges and Research Institutions throughout 
India and Burma, and are Contractors to the Government of India, 
Indian Stores Department 

While in Town, please Visit us 

SCIENTIFIC SUPPLIES (Bengal) CO , 

29 & 30, College Street Market, “ SCIENCE BLOCK,” CALCUTTA 


THE EMPIRE 

BRITISH MADE 

MICROSCOPE 

The EMPIRE Microscope is the Idea! 

Microscope {or students !t is so designed 
that it may be purchased by the student in 
the first instance in the mart simple form and 
as his tuition advances additional parts may 
be added unlit eventually the instrument is 
concerted into a complete Research Microscope 

The stand itself is of full sire so that even after 
al! accessories are added complete rigidity 
and stability are assured AH EMPIRE 
part* arc interchangeable and arc standardised 

The EMPIRE Microscope is made through 
out of British material by British labour and with proper care can be 
guaranteed to give life long service 

II nte for booklet giving full detali and prices 


Sole dtilrtbutors — 

STEPHENS & CO., LTD., 

(1«0«M**TIB IV CSCUVDI 

275, Bow Bazar Street, CALCUTTA 
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THE LILY & COMPANY 

26, COLLEGE STREET MARKET (1st floor) 

CALCUTTA 

Solicit your enquiries for — 

1 Pure and Analytical Chemicals Grublers Stains 

Media, etc 

2 Dr Witti s Peptone , 

3 H ion Indicators and Buffers 

4 Calorimeters 

5 Special reagents for refractive index molecular weights 

Calorimetry etc 

6 Analysed Minerals and Alloys with certificate 

7 General Apparatus of Pyrex and Jena and other 

laboratory glasses Royal Berlin and S C P 
porcelain wares 

6 Volumetric Apparatus — ordinary standard and certified 
9 Physical Chemistry Apparatus — Gas electrodes Beckmann and other 
Apparatus Rheostats Resistances etc 

10 Physical Apparatus for Colleges 

1 1 Biological Apparatus — Microscopes Microtomes Incubators 

Autoclaves etc 

12 Balances — Analytical Precision and Assay Weight Boxes with 

certificates 

13 Platinum Silica Nickel and Rubber Goods etc 

Makers of — 

INCUBATORS, STERILISERS, AND GENERAL LABORATORY GOODS 
SPECIAL APPARATUS OF CUSTOMERS' SPECIFICATION 

Laboratory Furnishers 

Designers and fitters of Laboratories 

THE LILY & COMPANY, 

CALCUTTA 



— *- AMCTBMSIS FtUHBtESU (VANS) UHBLMSIS flAURU ^ 

<P tmX) WtCEbTS ANGIIA TROPICAL DUftRBtFA w, 

TABLETS (4 gram) FOR ORAL ADMINISTRATION 

HIGH ARSENIC CONTENT LOW TOMClTI STABLE 
NON IRRITANT VO CIIANCE OF DIET NECESSARI 
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IVtth 1 74 Text Illustrations and 1 5 Fall page Colour Plata Crown 4b 750 pages Cloth 
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Ephedrine Hydrochloride 

EPHEDRINE is the Pure Alkaloid obtained from roots of 
Ephedra f ulgaris It has been thoroughly tested both 
Chemically and Biologically 
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